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A Safety Instructions

« Read this manual carefully before installing,
wiring, operating, servicing or inspecting
this equipment,

=7
« Keep this manual within easy reach for LSE’_ECTR’C

quick reference,




Safety Instruction

Before using the product ...

For your safety and effective operation, please read the safety instructions
thoroughly before using the product.

» Safety Instructions should always be observed in order to prevent accident
or risk with the safe and proper use the product.

» Instructions are separated into “Warning” and “Caution”, and the meaning of
the terms is as follows;

. Indicates a potentially hazardous situation which,
A Warnin g if not avoided, could result in death or serious injury

Indicates a potentially hazardous situation which,if
not avoided, may result in minor or moderate injury.

& Caution It may also be used to alert against unsafe practices

» The marks displayed on the product and in the user’'s manual have the
following meanings.

& Be careful! Danger may be expected.

& Be careful! Electric shock may occur.

» The user’s manual even after read shall be kept available and accessible to
any user of the product.
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Safety Instruction

Safety Instructions when designing

7

/NWarning

» Please, install protection circuit on the exterior of PLC to protect
the whole control system from any error in external power or PLC
module. Any abnormal output or operation may cause serious problem
in safety of the whole system.

- Install applicable protection unit on the exterior of PLC to protect
the system from physical damage such as emergent stop switch,
protection circuit, the upper/lowest limit switch, forward/reverse
operation interlock circuit, etc.

- If any system error (watch-dog timer error, module installation error,
etc.) is detected during CPU operation in PLC, the whole output is
designed to be turned off and stopped for system safety. However,
in case CPU error if caused on output device itself such as relay or
TR can not be detected, the output may be kept on, which may
cause serious problems. Thus, you are recommended to install an
addition circuit to monitor the output status.

» Never connect the overload than rated to the output module nor
allow the output circuit to have a short circuit, which may cause a
fire.

» Never let the external power of the output circuit be designed to
be On earlier than PLC power, which may cause abnormal output or
operation.

» In case of data exchange between computer or other external
equipment and PLC through communication or any operation of
PLC (e.g. operation mode change), please install interlock in the
sequence program to protect the system from any error. If not, it
may cause abnormal output or operation.

LD ELECTRIC
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Safety Instructions when designing
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/\ Caution

» 1/O signal or communication line shall be wired at least 200mm

away from a high-voltage cable or power line. If not, it may cause
abnormal output or operation.

Safety Instructions when designing
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/\ Caution

Use PLC only in the environment specified in PLC manual or
general standard of data sheet. If not, electric shock, fire, abnormal
operation of the product or flames may be caused.

Before installing the module, be sure PLC power is off. If not,
electric shock or damage on the product may be caused.

Be sure that each module of PLC is correctly secured. If the
product is installed loosely or incorrectly, abnormal operation, error or
dropping may be caused.

Be sure that I/O or extension connecter is correctly secured. If
not, electric shock, fire or abnormal operation may be caused.

If lots of vibration is expected in the installation environment,
don’t let PLC directly vibrated. Electric shock, fire or abnormal
operation may be caused.

Don’t let any metallic foreign materials inside the product, which
may cause electric shock, fire or abnormal operation..
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Safety Instructions when wiring
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/N\Warning

» Prior to wiring, be sure that power of PLC and external power is

turned off. If not, electric shock or damage on the product may be
caused.

» Before PLC system is powered on, be sure that all the covers of

the terminal are securely closed. If not, electric shock may be caused

/\ Caution

Let the wiring installed correctly after checking the voltage rated
of each product and the arrangement of terminals. If not, fire,
electric shock or abnormal operation may be caused.

Secure the screws of terminals tightly with specified torque when
wiring. If the screws of terminals get loose, short circuit, fire or abnormal
operation may be caused.

Surely use the ground wire of Class 3 for FG terminals, which is
exclusively used for PLC. If the terminals not grounded correctly,
abnormal operation may be caused.

Don’t let any foreign materials such as wiring waste inside the
module while wiring, which may cause fire, damage on the product
or abnormal operation.
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Safety Instructions for test-operation or repair

/N\Warning

» Don’t touch the terminal when powered. Electric shock or abnormal
operation may occur.

» Prior to cleaning or tightening the terminal screws, let all the
external power off including PLC power. If not, electric shock or
abnormal operation may occur.

» Don’t let the battery recharged, disassembled, heated, short or
soldered. Heat, explosion or ignition may cause injuries or fire.

/\ Caution

» Don’t remove PCB from the module case nor remodel the module.
Fire, electric shock or abnormal operation may occur.

» Prior to installing or disassembling the module, let all the external
power off including PLC power. If not, electric shock or abnormal
operation may occur.

» Keep any wireless installations or cell phone at least 30cm away
from PLC. If not, abnormal operation may be caused.

Safety Instructions for waste disposal

7

/\ Caution

» Product or battery waste shall be processed as industrial waste.
The waste may discharge toxic materials or explode itself.
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About User’s Manual

About User’s Manual

Congratulations on purchasing PLC of LS ELECTRIC Co.,Ltd.

Before use, make sure to carefully read and understand the User's Manual about the functions,

performances, installation and programming of the product you purchased in order for correct use and

importantly, let the end user and maintenance administrator to be provided with the User’'s Manual.

The Use’s Manual describes the product. If necessary, you may refer to the following description and order
accordingly. In addition, you may connect our website(http://www.ls-electric.com/) and download the

information as a PDF file.

Relevant User’'s Manual

Manual

XBF-HDO02A)

: - No. of User
Title Description
Manual
XG5000 User's It d_escrlbes_ how to use XG5000 so_ftware_ e_speually _ab(_)ut
online functions such as programming, printing, monitoring 10310000512
Manual . : .
and debugging by using XGT series products.
XGK/XGB Series It describes how to use the instructions for programming
Instruction & using XGK/XGB series. 10310000510
Programming
It describes how to use XGB main unit, system configuration,
XBC mechanism ,program function ,input/output function, Built-in
Ultimate Performance | High-speed Counter, Datalog, PID Control, Built-in 10310001374
XGB Unit Communication function, Built-in Position, Built-in  Analog
input/output..
XGB Analo It describes how to use the specification of analog
User's Man%al input/analog output/temperature input module, system 10310000920
configuration and built-in PID control for XGB main unit.
XGB’Posmon It Qescr!bes how to use built-in Position function for XGB 10310000927
User’s Manual main unit.
XGB Cnet I/F It describes how to use built-in communication function for 10310000816
User’s Manual XGB main unit and external Cnet I/F module.
XGB, Fast Ethernet I/F It describes how to use XGB FEnet |/F module. 10310000873
User’'s Manual
CANopen . o
Commnunication It describes how to use XGB CANopen Commnunication 0310001245
Module
Module
EtherNet/IP . o
Commnunication It describes how to use XGB EtherNet/IP Communication 10310001159
module
Module
XGB Proflbu§-DP VF It describes how to use XGB Profibus-DP I/F
(Master) User's . 10310001310
(Master) Commnunication Module
Manaual
XGB Profibus-DP I/F . '
(Slave) User’s It describes how to use XGB Profibus-DP I/F 10310001410
(Slave) Commnunication Module
Manaual
XGB DeviceNet |I/F . :
(Slave) User’s It describes how to use XGB DeviceNet I/F 10310001414
(Slave) Commnunication Module
Manaual
XGB High speed : .
counter module User's It describes how to use High speed counter(XBF-HOO02A, 10310001240
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Part 1. System

Chapter 1 Introduction

1.1 Guide to this Manual

This manual includes specifications, functions and handling instructions for XGB series PLC. This manual is divided up into

chapters as follows

No. Title Contents
Chapter 1 Introduction Describes configuration of thls manual, unit’s features and
terminology.
Chapter 2 Systemn Configurations Describes available units and system configuration in the
XGB series.
Chapter 3 Specifications Describes general spemﬂcatpns of units used in the XGB
. series.
&
% Chapter 4 CPU Specifications Describes performances, specifications and operations.
3
. Describes the check items and method for long-term
Chapter 5 Maintenance .
normal operation of the PLC system.
Chapter 6 Troubleshooting Describes various operation errors and corrective actions.
Chapter 7 EMC Specifications Describes system cor)flguratmn following EMC
specification.
Chapter 1 Program Conﬁglj\;lJ(ra?rt]lgg and Operation
Describes performances, specifications and operations.
Chapter 2 CPU Specifications
N
gz:_ Chapter 3 Input/Output Specifications Describes operation of basic and input/output.
S5
Chapter 4 Built-in High-speed Counter Function Describes built-in high-speed counter functions.
Chapter 5 Built-in PID Function Describes Built-in PID Function
Describes the specification, method to use each
Chapter 1 Overview positioning function, programming and the wiring with
external equipment of embedded positioning function.
w Chapter 2 Specifications Describes general specifications of Positing function.
o)
o
= Chapter 3 Before Positioning Describes the _Operanon orderin case of_ positioning
S operation by embedded positioning.
« . .
o Describes parameter and operation data to be set by
Chapter 4 Positioning Check software package with embedded positioning.
Chapter 5 Positioning Instructions
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Chapter 6 Introduction to Positioning Monitoring Describes Positioning Monitoring Package
Package
Chapter 7 Program Examples of Programming Describes Examples of Programming
w
g
%: Chapter 8 Troubleshooting Procedure Describes errors and Troubleshooting
=
2
a . . . o
Chapter 9 Positioning Instruction and K area List Describes the Qperaﬂon order in case Of. positioning
operation by embedded positioning.
Chapter 10 Motor Wiring Example Describes wiringexamples.
% § Chapter 1 Built-in FEnet Communication Describes Ethernet communications.
% 3
5 Chapter 2 Built-in Cnet Communication Describes serial(232/485) communications.

1.2 Features

The features of XGB system are as follows.

1.2.1 Advanced Performances

(1) Rapid Processing Speed
The processing speed has been improved up to more than 75% compared to the existing XBM PLC.
Items XBM ‘S' Type XBM ‘H’ Type Remarks
Sequence Based on
160ns 60ns MLOAD command
command
Data command 3.52 us 1.51 s Based on MOV command
10.3 ps 2.6 us RADD command
Real 10.6 s 2.6 s RMUL command
11.8 us 5.0ps LADD command
Long Real 16.9 s 52 s LMUL command
(3) Advanced functions

-Built -in 10/100 BASE-TX Ethernet(max 16 channel P2P service)
- provide EtherCAT expansion module

(4) Permanent data back up : permanent data back up is available by implementing MRAM.
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1.2.2 Flexibility of System Configuration

(1) The small and medium-sized system can be established, which controls up to 256 points I/O through 7-
stage expansion.

(2) Compact size
Compared to the existing XGB basic unit, this product has various embedded functions to enhance
functionality and has a reduced size so you can install it even in a small space. (Unit : mm)

Type Model Size (W *H*D) Remarks
Basic unit XBM-DN32H 42*90* 64
XBF-,XBE-,XBL- 20*90 *60 Based on mimimum size

(3) Securing compatibility of the existing expansion/special/communication module
All types of the existing XGB expansion/special/communication modules are available.

(4) Expanding the applications through various expansion modules
- It provides 8 points, 16 points, 32 points module 1/O expansion module (In the case of relay output, 8/16
points module) with single input, single output, mixed I/O module.
- It supports various special modules such as positioning, high-speed counter, analog 1/O, temperature
input, temperature control.
- It provides various communication I/F modules such as Cnet, FEnet, RAPIEnet, CANOpen, Profibus-DP,
DeviceNet.

1.2.3 Powerful Embedded Functions

(1) Embedded high-speed counter function
- The high-speed counter with up to 100kpps 4 channels(based on 1 phase 1 input 1 multiplication) is
embedded.
- Various additional functions such as comparative readout, comparative task, frequency measurement,
revolutions per hour, etc. are provided.
- Parameter setting using XG5000, various monitoring and diagnosis functions are provided.
- You can conduct a trial run through XG5000’s monitoring without the program so you can easily check of
abnormalities of external wirings and data setting.

(3) Embedded communication function
- It has embedded Cnet 2 channels and Enet 1 channel at the same time.
- It can communicate with other devices very easily without the special communication I/F module by using the

embedded communication function.

- It enhances convenience by providing various protocols such as dedicated communication, customization,
etc.
-You can check the communication state very easily thanks to the diagnosis function and
transmitting-receiving frame monitoring function.

(4) Embedded PID function
- It supports the embedded PID control function up to 16 loops.
- It provides parameter setting using XG5000, convenient loop state monitoring through trend monitor.
- You can get the control constant easily by the improved automatic synchronization function.
- You can improve control accuracy by using various additional functions such as PWM output, AMV, APV,
SV Ramp, etc.
- It provides various control modes such as forward/reverse mixed operation, 2-stage SV PID control,
cascade control, etc.

1-3
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-You can secure stability through various alarm functions such as PV MAX, PV change warning, etc.
(5) Embedded position control function

- The open collector output positioning function with up to 100kpps 2-axis is embedded.

- It provides parameter setting using XG-5000 which support operation data edition, diverse
monitoring and diagnosis functions.

- You can conduct a trial run through XG-5000 monitoring without the program so you can easily check the
external wirings and operation data.

1.2.4 Easy maintenance

(1) Program modularize for Multi-programing and multi tasks for maintenance are available.
(2) Built-in RTC(real time clock) function make it possible to control schedule maintenance and history.
(3) Integrated program environment
-Separated XG5000(ladder programming, parameter setting, monitoring ) and XG-PD(communication and

network parameter setting, frame monitoring) have combined in one XG.5000. It is possible to control PLC in
one programming.

1-4
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1.3 Terminology

1.2.1 General term

The following table gives definition of terms used in this manual.

Terms Definition Remark
Example)
A standard element that has a specified function which configures E;%Zﬁfn
Module the system. Devices such as I/O board, which inserted onto the . f
Specialmodule,
mother board. S
Communication
module
. . E I
Unit A single module or group of modules that perform an independent M;??Sn?
operation as a part of PLC systems. Expansion unit
PLC System A system which consists of the PLC and peripheral devices. i
A user program can control the system.
A program and debugging tool for the MASTER-K series.
XG5000 It executes program creation, edit, compile and debugging. -

(PADT: Programming Added Debugging Tool)

I/O image area

Internal memory area of the CPU module which used to hold I/O

status.
Cnet Computer Network -
FEnet Fast Ethernet Network -
RAPInet RAPInet Network -
CANopen Controller Area Network -
Pnet Profibus-DP  Network -
Dnet DeviceNet Network -
RTC Abbreviation of ‘Real Time Clock'. It is used to call general IC that i
contains clock function.

Watchdog Supervisors the pre-set execution times of programs and warns if a

Timer program is not competed within the pre-set time. i
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Terms Definition Remark
Current flows from the switch to the PLC input terminal if a input signal
turns on.
e — -
6 PLC
. + Switch  Current —m¥ :
Sink Input A povwer : _Z:Input
source i impedance
— Common
i
Current flows from the PLC input terminal to the switch after a input signal
turns on.
Z:In
Source Input A power . put
source Impedance
Switch

Current flows from the load to the output terminal and the PLC output
turn on.

PLC :
___ A
. Output i
Sink Output Junction  § + -
i A power
J'L source
@ _
i Common
Current flows from the output terminal to the load and the PLC output
tumon.  _ _ ...
1
PLC i Common
A
~
! +
Source Output ! A power -
| Current source
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1.2.2 Serial communication term

(1) Communication type
(@) Simplex
This is the communication type that data is transferred in a constant direction. Information can not be transferred in the
reverse direction.
(b) Half-Duplex
Data is transferred in two ways with one cable if time interval provided, though it can't be transferred simultaneously.
(c) Full-Duplex

Data is simultaneously transferred and received in two ways with two cables.

(2) Transmission type
(a) Serial transmission
This type transmits bit by bit via 1 cable. The speed of transmission is slow, but the cost of installation is low and the

software is simplified.

X RX
I Ui L
76543210 76543210

RS-232C, RS-422 and RS-485 are the examples
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(b) Parallel transmission
This type is used in printer, etc., which transmits data in unit of 1 byte, so the speed is high and the accuracy of data

is reliable. However, the longer the transmission distance is, the higher the cost of installation is geometrically.

1
X RX

1L
1L

11 L

(3) Asynchronous Communication
This communication type transmits characters one by one synchronously in serial transmission. At this time,
synchronous signal (Clock, etc.) is not transmitted. Character code is transmitted with a start bit attached to the head of 1

character, and it is finished with a stop bit attached to the tail.

% For transmitting KOREA
Transmission Direction |:>

s|olE [S]]s]h S1s [k S1is |k S1s |k Slis (b Sls|hlE |3
TRO/T\TR XTR XTR I\TR ;TR XTRN;
ol IAo A LA o [T LE Aol [R{A [0t OAlfo]T[KI|A]|o]l]q
PlT Rilp T Rilp | Rilp | Rile T Rilp (T Rilp T R
V| oan| T Y T Y T Y T Y T Y T ol T

/N

Stoo Bit  Paritv Bit Data Bits Start Bit
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(4) Protocol
This is communication rule established in relation between the transmission side and the receiving side of information in
order to send and accept information between two computers/terminals or more without error, effectively, and reliably. In
general, this specifies call establishment, connection, structure of message exchange form, re-transmission of error

message, procedure of line inversion, and character synchronization between terminals, etc.

(5) BPS(Bits Per Second)2t CPS(Characters Per Second)
BPS is a unit of transfer rate that represents how many bits are transferred per second. CPS is the number of the
characters transferred for a second. Generally, one character is 1Byte (8Bits), so CPS is the number of bytes which can

be transferred per second.

(6) Node
Node is a term that means the connected nodes of the data in the network tree structure, generally network is composed

of a great number of nodes, and is also expressed as the station number.

(7) Packet
Packet, a compound term of package and bucket used for packet exchange type to send information as divided in a unit
of packet, separates transferred data into the defined length to add a header that presents the correspondent addresses

(station No., etc.) thereto.

(8) Port
Port is meant to be the part of the data process device which sends or receives the data from a remote control terminal in

data communications, but in Cnet serial communication is meant to be the RS-232C or RS-422 port.

(9) RS-232C
RS-232C is the interface to link a modem with a terminal and to link a modem with a computer, and is also the serial
communications specification established by EIA according to the recommendations of the CCITT. This is also used to
link the null modem directly as well as the modem linkage. The disadvantage is that the transfer length is short and that
only 1 : 1 communication is available, and the specifications which have overcome this disadvantage are RS-422 and
RS-485.

(10) RS-422/RS-485
As one of the serial transmission specifications, its transferring length is long with 1 : N connection available compared to
RS-232C. The difference of these two specifications is that RS-422 uses 4 signals of TX(+), TX(-), RX(+) and RX(-),
while RS-485 has 2 signals of (+) & (-), where data is sent and received through the same signal line. Accordingly, RS-

422 executes the full-duplex type of communication and RS-485 executes the half-duplex type of communication.
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(11) Half Duplex Communication
Two-way communication is available, however simultaneous communication of transmission & receiving isn't available.
This communication type is applied to RS-485 for instance. It is used a lot for multi-drop communication type which
communicates via one signal line by several stations. Half Duplex Communication results from the transmission
characteristic performed by stations one by one not allowing simultaneous transmission by multi stations due to the data
damage of data impact caused by the simultaneous multi-transmission of the stations. The figure below shows an
example of structure based on Half Duplex Communication. Each station in communication with the terminal as linked
with each other can send or receive data via one line so to execute communication with all stations, where multi-sever is
advantageously available.

Client
RX TX
——]

] ] ] ]
RX X RX X RX X RX X
Server Server Server Server

(12) Full Duplex Communication
Two way-communications of simultaneous transmission & receiving is available. This communication type is applied to
RS-232C & RS-422. Since the transmission line is separated from the receiving line, simultaneous transmission &
receiving is available without data impact, so called as Full Duplex Communication. The figure shows an example of
structure based on RS-422 of Full Duplex Communication. Since transmission terminal of the client station and receiving
terminals of the sever stations are connected to one line, and transmission terminals of the sever stations are linked with
receiving terminal of the client station, the communication between sever stations is unavailable with the restricted
function of multi-sever.

Client
RX X

(@) O (@) O
BX X BX X BX X BX X
Server Server Server Server

1-10
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(13) BCC (Block Check Character)
As serial transmission may have signals distorted due to undesirable noise in transmission line, BCC is used as data to

help receiving side to check the signals if normal or distorted and to detect errors in signals as compared with the

received BCC after calculating BCC by receiving side itself using the data input to the front terminal of BCC.

(14) XG5000 service
This is the function to remotely perform programming, reading/writing user’s program, debugging, and monitoring, etc.

without moving the physical connection of XG5000 in the network system where PLC is connected to Cnet I/F module.

Especially, it is convenient to control a remote PLC via modem.

A3-5000

T

’i "l
—1
=

R5-232C Cable

CR-1-K-]

Dial-up
Modermn

[ J e e [ o [ ]

Public network Public network

line Relay station line

* XG5000 : Programming software of XGT PLC for Windows
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(15) Frame
Frame is composed of transmitted and received data as in a specified form in data communication including additional
information of segments [station No., command, parameter by command], control characters [ENQ, ACK, EOT, ETX] for

synchronization, parity for detecting error, and BCC. The structure of frame used for serial communication of Cnet is as

follows.
Request Frame

E | station|Comm E B Head Segment Tail

N No. and Parameter by Commend 0 C

Q T C
/ / A [station | comm |Proces| E B
C No. and | sing | T C
Head Segment Tail K Result| X C

Response Frame

[Structure of general Tx/Rx frame]

- Head: ASCII value indicating frame start.
- Tail: ASCII value indicating frame end.
- BCC (Block Check Character)
€ Check data for Tx/Rx frame
€ Used to inspect reliability of data with such various methods as ADD, OR, Exclusive OR, MULTPLY, etc

(16) Reset
This function is used to initialize the communication module with errors.

Use XG-PD to select [On-Line] — [Reset] so to execute Reset, which will restart PLC.

1-12
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1.2.3 Ethernet term

This chapter describes about the general terminology of FEnet I/F module. For more detall, refer to professional book on the
Ethemnet

(1) IEEE 802.3
IEEE 802.3 specifies standards for CSMA/CD based Ethernet. Exactly it is a LAN based on CSMA/CD (Carrier

Sense Multiple Access with Collision Detection) Ethernet designed by IEEE 802.3 group, which is classified into
detailed projects as specified below;

A) IEEE P802.3 - 10G Base T study Group
B) IEEE P802.3ah - Ethernet in the First Mile Task Force
C) IEEE P802.3ak - 10G Base-CX4 Task Force
% Ethernet and IEEE 802.3 are standardized at RFC894 and RFC1042 so each should process another frame.

(2) ARP (Address Resolution Protocol)
Protocol to search for MAC address by means of correspondent IP address on the Ethernet LAN

(3) Bridge
A device used to connect two networks so to be operated as one network. Bridge is used not only to connect two
different types of networks but also to divide one big network into two small networks in order to increase the
performance

(4) Client
A user of the network service, or a computer or program (mainly the one requesting services) using other
computer's resource.

(5) CSMA/CD(Carrier Sense Multiple Access with Collision Detection)
Each client checks if there is any sign prior to transmission of data to the network (Carrier Sense) and then sends
its data when the network is empty. At this time, all the clients have the equal right to send (Multiple Access). If two
or more clients send data, collision may occur. The client who detects the collision tries to send again in a specific
time.

(6) DNS (Domain Name System)
A method used to convert alphabetic Domain Name on the Internet to its identical Internet number (namely, IP
address)

(7) Dot Address
Shows IP address of ‘100.100.100.100", where each figure is displayed in decimal with 1 byte occupied
respectively for 4 bytes in total.
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(8) E-mail Address

The address of the user with login account for the specific machine connected via the Internet. Usually user's ID @
domain name (machine name) is assigned. In other words, it will be like hjjee@microsoft.com, where @ is called
as ‘at’ displayed with shift+2 pressed on the keyboard. The letters at the back of @ are for the domain name of
specific company (school, institute,..) connected with the Internet, and the letters in front of @ are for the user ID
registered in the machine. The last letters of the domain name are for the highest level. USA generally uses the
following abbreviation as specified below, and Korea uses .kr to stand for Korea. .com : usually for companies)
/ .edu : usually for educational organizations such as universities. / .ac(academy) is mostly used in Korea / .gov : for
governmental organizations. For example, nasa.gov is for NASA (government) / .mil : military related sites. For
example, af.mil is for USA air force (military)/ .org : private organizations / .au : Australia / .uk : the United Kingdom
/ .ca: Canada/ .kr: Korea/ jp: Japan/ .fr: France/ .tw : Taiwan, etc.

(9) Ethernet
A representative LAN connection system (IEEE 802.3) developed by Xerox, Intel and DEC of America which can
send about 10Mbps and use the packet of 1.5kB. Since Ethernet can allow various types of computers to be
connected as one via the network, it has been called a pronoun of LAN as a universal standard with various
products available, not limited to some specific companies.

(10) FTP (File Transfer Protocol)
An application program used to transfer files between computers among application programs providing TCP/IP
protocol. If an account is allowed to the computer to log in, fast log in the computer is available wherever the
computer is so to copy files.

(11) Gateway
Software/Hardware used to translate for two different protocols to work together, which is equivalent to the
gateway necessary to exchange information with the different system.

(12) Header
Part of the packet including self station number, correspondent station number and error checking area.

(13) HTML
Hypertext Markup Language, standard language of WWW. In other words, it is a language system to prepare
Hypertext documents. The document made of HTML can be viewed through the web browser

(14) HTTP
Hypertext Transfer Protocol, standard protocol of WWW. It is a protocol supporting the hypermedia system.

(15) ICMP (Internet Control Message Protocol)
An extended protocol of IP address used to create error messages and test packets to control the Internet.

(16) IP (Internet Protocol)
Protocol of network layers for the Internet

1-14
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(17) IP Address
Address of respective computers on the Internet made of figures binary of 32 bits (4 bytes) to distinguish the
applicable machine on the Internet. Classified into 2 sections, network distinguishing address and host
distinguishing address. The network address and the host address is respectively divided into class A, B and C
based on the bits allotted. IP address since it shall be unique all over the world, shall be decided not optionally but
as assigned by NIC(Network Information Center) of the applicable district when joining the Internet. In Korea,
KRNIC(Korea Network Information Center) is in charge of this work. Ex.) 165.244.149.190

(18) ISO (International Organization for Standardization)
A subsidiary organization of UN establishing and managing the international standards

(19) LAN (Local Area Network)
Called also as local area communication network or district information communication network, which allows lots
of computers to exchange data with each other as connected though communication cable within a limited area
such as in an office or a building

(20) MAC (Medium Access Control)
A method used to decide which device should use the network during given time on the broadcast network

(21) Node

Each computer connected with the network is called Node

(22) Packet
A package of data which is the basic unit used to send through the network. Usually the package is made of
several tens or hundreds of bytes with the header attached in front to which its destination and other necessary
information are added

(23) PORT number
Used to classify the applications on TCP/UDP.
Ex.) 2l/tcp : Telet

(24) PPP (Point-to-Point Protocol)
Phone communication protocol which allows packet transmission in connecting with the Internet. In other words,
normal phone cable and modem can be used for the computer to connect through TCP/IP with this most general
Internet protocol.
Similar to SLIP, however with modern communication protocol factors such as error detection and data
compression, it demonstrates more excellent performance than SLIP.

(25) Protocol
Contains regulations related with mutual information transmission method between computers connected with
each other through the network. The protocol may specify detailed interface between machines in Low level (for
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example, which bit/byte should go out through the line) or high level of message exchange regulations as files are
transferred through the Internet.

(26) Router
A device used to transfer the data packet between the networks. It sends the data packet to its final destination,
waits if the network is congested, or decides which LAN is good to connect to at the LAN junction. Namely, it is a
special computer/software used to control the two or more networks connected.

(27) Server
The side which passively responds to the client’s request and shares its resources.

(28) TCP (Transmission Control Protocol)
A transport layer protocol for the Internet
- Data Tx/Rx through connection
- Multiplexing
- Transmission reliable
- Emergent data transmission supported

(29) TCP/IP (Transmission Control Protocol/Internet Protocol)
Transmission protocol used for communication among different kinds of computers, which makes the
communication available between general PC and medium host, IBM PC and MAC, and medium or large-sized
different types of computer. It is also used as a general term for information transmission protocol between
computer networks including FTP, Telnet, SMTP, etc. TCP divides data into packets to send through IP and the
packets sent will be united back together through TCP.

(30) Telnet
It means remote login via Internet. To login to remote host via TELNET, account of that host is necessary.
But for some hosts providing public service, you can connect without account

1-16
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(31) Token Ring
As short-distance network using Token to connect to network having physical ring structure, one of the
Node connection methods at network. If node sending data gets Token, then node gets right to send
message packet. Realistically structured examples are IEEE 802.5, ProNet-1080 and FDDI. Terms called
Token is used as IEEE 802.5

Token passing

0N ] )

| Dual Token passing

(32) UDP(User Datagram Protocol)
A transport layer protocol for the Internet
- High speed communication because of communication without connection
- Multiplexing
- Lower reliability than TCP in transmission (Tough data doesn't arrive, it doesn’'t send data again)

(33) Auto-Negotiation
Fast Ethernet is that Ethernet exchanges information like operation speed, duplex mode.
1. Detect disconnection
2. Decide the specification of network device

3. Change connection speed

(34) FDDI (Fiber Distributed Data Interface)

Based on optical cable, provides 100Mbps, Shared Media Network as Dual Ring method, Token Passing
is done in two-way.

Max 200Km distance for entire network, Max 2Km between Nodes, Max 500 nodes. Generally, this used
as Backbone Network.

(35) Reset
This is function used when you want to initialize the communication module to clear the error

Select [Online] = [Rest] in the XG-PD
If you execute this function, PLC will restart.

1-17



Chapter 1 Introduction

LS-'ELECTRIC | 1'18




Chapter 2 System Configuration

Chapter 2 System Configuration

You can configure various systems by using the XBM ‘H’ Type basic unit and expansion - special communication I/F modules. This

chapter describes how to configure the system through the XGB ‘H’ Type basic unit

2.1 Table of Products Configuration

The available configurations of for the XBM ‘H’ Type PLC system are as below table.

2-1

Types Model Description Remark
Main . . . o
Unit XBM-DN32H DC24V power supply, DC24V input 16 point, Transistor output 16 point(sink) Basic type
XBE-DCO8A DC24V Input 8 point
XBE-DC16A/B DC24V Input 16 point Input
XBE-DC32A DC24V Input 32 point
XBE-RY08A Relay output 8 point
XBE-RY08B Relay output 8 point(isolated ouput)
£ XBE-RY16A | Relay output 16 point
5 XBE-TNO8SA Transistor output 8 point (sink type)
(%]
é XBE-TN16A Transistor output 16 point (sink type) Output
ad XBE-TN32A Transistor output 32 point (sink type)
XBE-TP0O8A Transistor output 8 point (source type)
XBE-TP16A Transistor output 16 point (source type)
XBE-TP32A Transistor output 32 point (source type)
XBE-DR16A DC24V Input 8 point, Relay output 8 point InOutput
XBE-DN32A DC24V Input 8 point, Transistor output 16 point (sink type)
XBF-ADO4A Current/\oltage input 4 channel, 1/4000 resolution
XBF-AD04C Current/\oltage input 4 channell, /16000 resolution
L XBF-ADO8SA Current/\Voltage input 8 channel, 1/4000 resolution
ie]
= XBF-DCO4A Current output 4 channell, 1/4000 resolution Analog
% XBF-DC04C | Current output 4 channel, High resolutionl, 1/16000 resolution InfOut
& XBF-DVO4A Voltage output 4 channell, 1/4000 resolution
XBF-DV04C Voltage output 4 channel, 1/16000 resolution
XBF-AHO4A Current/\oltage input 2 channel, Current/\Voltage output 2 channel, 1/4000 resolution
XBF-RDO4A RTD (Resistance Temperature Detector) input 4 channel, Pt100, Jpt100
XBF-RDO1A RTD (Resistance Temperature Detector) input 1 channel, Pt100, Jpt100 Temperature
XBF-TC04S TC (Thermocouple) input 4 channel
2@
é XBF-PDO2A Position 2Axis, Line Drive type, Max 2Mpps Positioning
% XBF-HDO2A High Speed Counter 2 channel, Line Drive Type
S Counter
(%". XBF-HOO02A High Speed Counter 2 channel, Open Collector Type
XBF-TCO4RT Temperature controller module (RTD input, 4 roof)
XBF-TCO4TT Temperature controller module (TC input, 4 roof)
XBF-PNO8B Network position (Open type Ethercat ) 8 Axis




Chapter 2 System Configuration

Types Model Description Remark
XBL-C21A Cnet (RS-232C/Modem) I/F -
XBL-C41A Cnet (RS-422/485) IIF -
XBL-EMTA Enet I/F -
XBL-EIMT/FH RAPIEnet I/F 2 UTP cable -
% o XBL-EIPT EtherNet I/P Module -
§ g XBL-CMEA | CANopen Masterl/F ,
§ XBL-CSEA | CANopen Slave lIF -
XBL-PMEC Profibus-DP, Master -
XBL-PSEA Profibus-DP, Slave
XBL-DSEA DeviceNet, Slave
USB-301A Connection cable (PC to PLC), USB --

LS INDUSTRIAL SYSTEM CO., LTD. has consistently developed and launched new products.
For new products that are not included to this manual, please contact a nearby exclusive agency.
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2.2 Classification and Type of Product Name

2.2.1 Classification and type of basic unit

2-3

Name of basic unit is classified as follows. Standard (S_)
’7 Standard with usb loader (S)
X M _ N 2 v High-end type (H)
Ultimate Performance type (U)
Ultimate Analog type (UA)
Ultimate Positioning type (UP)
XGBPLC
MK language supported (B) No. of VO point
IEC language supported (E)
Relay output (R)
Sink type transistor output (N)
Module type basic unit (M) — Source type transistor output (P)
Compact type basic unit(C)
DC input
Classification Name DC input Relay output Transistor output Power
XBM-DR16S 8 point 8point None
XBM-DN16S 8point None 8point
XBM-DN32S 16 point None 16 point
XBM-DN32H 16 point None 16 point
XBC-DR32H 16 point 16 point None DC24Vv
XBC-DN32H 16 point None 16 point
XBC-DR64H 32 point 32 point None
XBC-DN64H 32 point None 32 point
XBC-DN20S(U) 12 point None 8 point
Main unit XBC-DN30S(V) 18 point None 12 point
XBC-DN40SU 24 point None 16 point
XBC-DN60SU 36 point None 24 point
XBC-DR20SU 12 point 8 point None
XBC-DR30SU 18 point 12 point None AC110V-220V
XBC-DR40SU 24 point 16 point None
XBC-DR60SU 36 point 24 point None
XBC-DR10E 6 point 4 point None
XBC-DR14E 8 point 6 point None
XBC-DR20E 12 point 8 point None
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Classification Name DC input Relay output Transistor output Power
XBC-DR30E 18 point 12 point None
XBC-DN10E 6 point None 4 point
XBC-DN14E 8 point None 6 point
XBC-DN20E 12 point None 8 point
XBC-DN30E 18 point None 12 point
XBC-DP10E 6 point None 4 point
XBC-DP14E 8 point None 6 point
XBC-DP20E 12 point None 8 point
XBC-DP30E 18 point None 12 point

XBC-DR40EB 24 point 16 point None
XBC-DR60EB 36 point 24 point None AC110V-220V
XBC-DR40EX 24 point 16 point None
XBC-DR60EX 36 point 24 point None
XBC-DN32U 16 point None 16 point
XBC-DP32U 16 point None 16 point
Main unit XBC-DR28U 16 point 12 point None
XBC-DN32UP 16 point None 16 point
XBC-DP32UP 16 point None 16 point
XBC-DR28UP 16 point 12 point None
XBC-DN32UA 16 point None 16 point
XBC-DP32UA 16 point None 16 point
XBC-DR28UA 16 point 12 point None
XBC-DN32U/DC 16 point None 16 point
XBC-DP32U/DC 16 point None 16 point
XBC-DR28U/DC 16 point 12 point None
XBC-DN32UP/DC 16 point None 16 point
XBC-DP32UP/DC 16 point None 16 point DC24Vv
XBC-DR28UP/DC 16 point 12 point None
XBC-DN32UA/DC 16 point None 16 point
XBC-DP32UA/DC 16 point None 16 point
XBC-DR28UA/DC 16 point 12 point None
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2.2.2 Classification and type of expansion module

Name of expansion module is classified as follows.

X|{ Bl E - DC XX A
XGB series No. of I/O point
Relay output(RY)
I/O expansion module(E) | Transistor output (TN/TP)

Expansion special module(F) D?g?tal ?nput (DF:) .
Expansion communication D!gftal !nput+ sink type tran5|st9r output (DN)
module(L) Digital input+ source type transistor output (DP)

Digital input+ Relay output (DR)

Name DC input Relay output Transistor output Reference
XBE-DCO8A 8 point None None
XBE-DC16A/B 16 point None None Input
XBE-DC32A 32 point None None
XBE-RY08A/B None 8 point None
Relay Output
XBE-RY16A None 16 point None
8 point
XBE-TNO8SA None None )
(sink type)
16 point .
XBE-TN16A None None ) Sink type Output
(sink type)
32 point
XBE-TN32A None None .
(sink type)
8 point
XBE-TPO8A None None
(source type)
16 point
XBE-TP16A None None Source type Output
(source type)
32 point
XBE-TP32A None None
(source type)
XBE-DR16A 8 point 8 point None
. 16 point |n/Output
XBE-DN32A 16 point None ]
(sink type)
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2.2.3 Classification and type of special module

Special module is classified as follows.

X BJ||F - AD XX A
\— Non-insulation type (A)
XGB series — Insulation type (S)
RTD input (RT)
TCinput(TT)
No. of IO point

Analog input (AD)
Analog voltage output (DC)

Analog current output (DV)
RTD input (RD)
Thermocouple input (TC)

I/O expansion module(E) —
Expansion special module(F)
Expansion communication

module(L) Positioning Module(PD)
High Speed Counter(HD/HO)
L No. of input No. of output
Classification Name ch Input type ch Output type
XBF-ADO4A/C 4 Voltage/Current None -
Analog input
XBF-ADOSA 8 Voltage/Current None
XBF-DC0O4A/C None - 4 Current
Analog output
XBF-DVO4A/C None - 4 Voltage
XBF-RDO4A 4 PT100/JPT100 None -
RTD input
XBF-RDO1A 1 PT100/JPT100 None -
XBF-TC04S 4 K.J TR None -
TC input XBF-TCO4RT 4 PT100/JPT100 4 Transister
XBF-TCOATT 4 K,J, TR 4 Transister
XBF-PDO2A - Line Driver 2 Voltage
Positioning
XBF-PNO8B - Line Driver 8 EtherCAT
XBF-HDO2A 2 Line Driver - Voltage
High Speed Counter
XBF-HOO02A 2 Open Collector - Voltage
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2.2.4 Classification and type of communication module

Name of communication module is classified as follows.

X|{ Bl L - C21A

l Cnet 1 channel (RS-232C): C21A

XGB series J Cnet 1 channel (RS-422/485): C41A
FEnet 1 channel: EMTA
RAPIEnet 1 channel: EIMT

I/O expansion module(E) —
Expansion special module(F)
Expansion communication

module(L)
Classification Name Type
XBL-C21A RS-232C, 1 channel
Cnet Comm. Module
XBL-C41A RS-422/485, 1 channel
FEnet Comm. Module XBL-EMTA Electricity, open type Ethernet
XBL- Comm. Module between PLCs, electric media,

RAPIEnet C . Modul . .
net-omm. hodde EIMT/EIMF/EIMH | 100 Mbps industrial Ethernet supported

EtherNet Comm. Module XBL-EIPT Open EtherNet I/P
XBL-CMEA CANopen Master
CANopen Comm. Module
XBL-CSEA CANopen Slave
XBL-PMEC Profibus-DP Master
Pnet Comm. Module
XBL-PSEA Profibus-DP Slave
DeviceNet Comm. Module XBL-DSEA DeviceNet Slave
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2.3 XBM

‘H Type’s System Configuration

2.3.1 How to configure the System

You can configure thesystem by using the XBM ‘H’ Type PLC as below.

You can connect to the expansion modules up to 7EA.

Basic unit

I/O module Special module Communication

ltems

Description

Number of I/O configuration points

o XBC-DN32H : 32 points~256 points

Digital I/O
eUpto7EA
module
Numbe.r of Special module eUpto7EA
accessp e Communication module |e Upto 2 EA
expansion High speed expansion . ) o
modules module e Up to 2 EA (Can be expanded for 2 slots just behind the basic unit)
Option module o Cannot be installed.
Main . * XBM-DN16S e XBM-DR16S o XBM-DN32S
. XBM series
Unit o XBM-DN32H
Digital IO oXBE-DC08/16/32A  «XBE-TN08/16/32A oXBE-RY08/16A
oXBE-DC16B o XBE-TP08/16/32A *XBE-RY08B
o module « XBE-DR16A « XBE-DN32A
é” o XBF-ADO4A o XBF-DCO4A * XBF-HOO02A
s | T * XBF-ADO4C « XBF-DC04C » XBF-HDO2A
S % . o XBF-ADOSA o XBF-DVO4A * XBF-TCO4RT
= S Special module o XBF-AHO4A o XBF-DV04C « XBF-TCO4TT
g_ g_ o XBF-RDO4A o XBF-TC04S * XBF-LD02S
& = o XBF-RDO1A o XBF-PDO2A
o XBL-C41A o XBL-C21A o XBL-PSEA
Communication module  |e XBL-EMTA o XBL-EIMT/FH e XBL-CMEA/CSEA
o XBL-PMEC o XBL-EIPT o XBL-DSEA
High speed I/IF module  |e XBF-PNO4B * XBF-PNO8SB
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2.3.2 Instructions for System Configuration

(1) High speed expansion module

XBM ‘H’ type PLC supports high-speed expansion I/F to speed up expansion module processing.

This section explains the precautions when configuring the system using the high-speed expansion module and

the general expansion module.

- There are two types of high-speed expansion modules using high-speed expansion I/F; XBF-PN04B and
XBF-PNOSB.

- XBM ‘H’ type can use both general and high-speed expansion modules.

- The high-speed expansion module can be installed only in the 2nd or 3rd slot.

- If the high-speed expansion module is installed in the 3rd slot, the high-speed expansion module must be
present in the 2nd slot as well.

- High-speed expansion module cannot be installed behind general expansion module. Therefore, the high-
speed expansion module and the general expansion module In case of mixed use, the general expansion
module must be installed behind the high-speed expansion module.

- Expansion communication module can be installed up to 2 units as before.

- The table below shows an example of system configuration when using a high-speed expansion module and a
general expansion module.

(& : General expansion module (Special, /0)., © : General expansion module (Communication), 9 : High speed expansion modules)

Slot Number
Basic Unit Definitions of Operations Remarks
No.1 No.2 No.3 No.4 | No.6~8
Slots 2 and 3: high-speed expansion o
. - 2 communication
K3 & ©) © <> |module, slots 3~8: general expansion modules works
module
Slots 2 and 3: high-speed expansion __
. X 2 communication
K3 © ©) & <> |module, slots 3~8: general expansion modules works
module
Not configurable e (Cannot use high-
& <@ O & & |speed expansion module after general
XBM-H expansion module)
Type Not configurable (exceeds the allowable
@ <@ @ & <> [number of high-speed expansion
modules)
Not configurable (exceeds the allowable
© © © % % number of communication modules)
Consists of only general expansion 2 communication
% % © © % modules modules works
Consists of only general expansion 2 communication
© © % % % modules modules works
. Not configurable (exceeds the allowable
Existing XGB © © © % % number of communication modules)
Not configurable (high-speed expansion
& © © % % module is not supported)
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(2)How to allocate slots for expansion modules
-In the case of the XBM ‘H’, built-in Ethernet occupies No.1 slot. Accordingly, No.2 slot is allocated for the first
expansion module.
-In the case of the XBM 'H'’ type, empty slot is allocated for No.1.

O~1slot 2slot

LSE ccrric | 2-10
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2.3.3 Embedded Communication System Configuration

2.3.3.1 Embedded Cnet I/F System Configuration
The Cnet I/F system is the system to transmitreceive extemnal devices including PC and data through RS-232C/RS-
422 |/F. In the case of the high performance XGB PLC, RS-232C and RS-485 communication I/F are respectively
embedded. Moreover, you can additionally install the Cnet I/F module (XBL-C21A) for RS-232C only that is the
expansion module and Cnet I/F module (XBL-C41A) for 485 only so it is possible to build up various communication
systems for the purposes.
Some examples of communication systems are represented here, which can be configured by the Cnet I/F
embedded in the high performance XGB basic unit.

(1) 1:1 connection with the HMI by using the basic unit's embedded RS-232C or RS-485 port

T RS-232C/RS-485 f

(2) Communication with the other PLC through the basic unit's embedded RS-485 port/ 1:1 connection with the HMI
through the embedded RS-232C port

USB Loader

RS-232C RS-485

2-11 | LSELecTric
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(3) Configuring 1:N communication system with the maximum 32 stations by using the basic unit's embedded RS-
485port

USB Loader

f Max 32 Stations

RS-485

For detailed specificaitons of the high performance XGB's embedded Cnet communication, refer to Chap.4 Embedded
Communication of this manual.
For detailed specificaitons of the expansion Cnet communication module, refer to “XGB Cnet I/F” of the manual.

LSE.ecrric | 2-12
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2.3.3.2 Embedded Ethernet I/F System Configuration

The Ethernet is the typical LAN interface (IEEE802.3) developed commonly by Xerox, Intel, DEC of U.S.A. It is the
network connection system with the transfer capacity of 100Mbps and packets of 1.5kB. The Ethernet can integrate
different types of computers through network so it is regarded as the representative LAN interface. It is not the standard
for a specific company but the common standard so you can find various products. In addition, it can control
communication through CSMA/CD and builds up the network easily, furthermore, can collect high-capacity data.

(1) Ethernet system’s block diagram

Router or Gate way

— & = &

Hub

For more details on how to the above LS ELECTRIC's network system configuration and Enet system configuration,
refer to Chap.5 Embedded Communication and “XGB FEnet I/F " of this manual.

m

2-13



Chapter 2 System Configuration

LSE ecrric | 2-14




Chapter 3 Specifications

Chapter 3 Specifications

3.1 Names and Functions of Each Part

Names

Purposes

LED for displaying input, output

m Displays the On/Off status of input, output contacts

Input points

m Terminal block receiving the actual input signal

I/O Connector

Output points

m Terminal block outputting the actual output signal

Power supply connector

m Power supply connector (24V)

Built-in serial communication
connecting connector

m Built-in RS-232C/485 connecting connector

Built-in ethernet
connecting connector

m Built-in Enet connecting connector

Qe | o |®eoeE

PADT connecting connector

m PADT connecting connector

©

RUN/STOP mode switch

m Sets the basic unit’s operation mode.
* STOP — RUN : Program’s operation is executed.
* RUN — STOP : Program’s operation is stopped.
(In case of STOP, the remote operation is available.)

Status display LED

m Displays the basic unit’s operation status.

* PWR(Red light On) : The power is supplied.

* RUN(Green light On) : During RUN mode

» ERR(Flickering red light) : Occurrence of errors during operation

» STATE(Red light Onfflickering Red light): When the SD card is installed, the
red light is turned On; when the SD card error occurs, the red light is flickering.

» RDAWR(Flickering red light) : During SD card Write
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3.2 General specifications

No. ltems Specification Reference
1 Ambient Temp. 0~55°C
2 Storage Temp. -25~+70°C
3 Ambient humidity 5 ~95%RH (Non-condensing) -
4 Storage humidity 5 ~95%RH (Non-condensing)
Occasional vibration -
Frequency Acceleration Pulse width Times
5<f< 8.4Hz - 3.5mm
5 Vibration 8.4<f<150Hz . 9.8m/§2 (19) - 10times
Continuous vibration each
Frequency Acceleration Pulse width direction
5<f< 8.4Hz - 1.75mm (X,Yand 2) EC61L31-2
8.4<f<150Hz 4.9m/s?(0.5G) -
e Peak acceleration : 147 m/s?(15G)
6 Shocks e Duration : 11ms
« Pulse wave type : Half-sine (3 times each direction per each axis)
Square wave AC: 1,500V LSELECTRIC
impulse noise DC:. +900V standard
E(I;Sc;o;tszc Voltage: 4kV (Contact discharge) | éi%ijoglj 5
Radiated
7 Impulse noise _ I[EC61131-2,
electromagnenc 80 ~ 1,000MHz, 10 V/m IECE10004-3
field noise
Fasttransient | Cooor | Power | DigialiAnalog InputOuput, -\ o ooy
/Burst noise cation supply Communication Interface IECE1
\oltage 2kvV 1kv
Operation . .
8 . Free from corrosive gases and excessive dust
ambience
9 Altitude Less than 2,000m -
10 Pollution degree Lessthan 2
ik Cooling method Air-cooling

1) IEC (International Electrotechnical Commission)

: An international civil community that promotes international cooperation for standardization of electric/ electro
technology, publishes international standard and operates suitability assessment system related to the above.

2) Pollution Degree

: An index to indicate the pollution degree of used environment that determines the insulation performance of the
device. For example, pollution degree 2 means the state to occur the pollution of non-electric conductivity

generally, but the state to occur temporary electric conduction according to the formation of dew.
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3.3 Power specifications
This section describes the high performance XGB PLC basic unit's power specifications.

3-3

ltems Specification condition
Input volatage range DC19.2~28.8V(-15%, + 20%) -15%, + 20% of rated voltage
Rated input voltage DC24v
Input current 1Aorless Input max +DC28.8V load
Input
Inrush current 70 Apeak or less Input max +DC28.8V load
Efficiency 60% or more Input max +DC28.8V load
Permitted momentary
i 1ms orless Input max +DC28.8V load
power failure
Rated output voltage DC 5V(+2%)
Ouput
Output current 2.0A

Power supply status indication

LED On when power supply is normal

Cable specification

0.75 ~ 2 mm?

* For protection of the power supply, you are recommended to use the power supply with the maximum of 4A fuse.

(1) Allowable instantaneous interruption time
It is the time to maintain the normal output voltage(normal operation) on the condition that the input voltage(DC24V) is
lower than the lowest rated input voltage (DC19.2V).

(2) Allfield-wiring connections to this unit shall be from Limited Voltage / Limited Current, below 24 Vdc isolated secondary

source with an output fused with a 4 A fuse max. or Class 2 secondary circuits as defined in UL 508, 17th Edition




Chapter 3 Specifications

3.3.1 Consumption current

Type Model Consumption current (Unit : mA)
Main unit XBM-DN32H 430
XBE-DC32A 50
XBE-DC16A/B 40
XBE-DCO8A 20
ion I qul XBE-RY16A 440
Expansion I/O module XBE-RYOSAB 240
XBE-TN32/16/08A 80/50/40
XBE-DR16A 250
XBE-TP32/16/08A 80/50/40

XBF-ADO4A 120
XBF-ADOBA 105
XBF-AHO4A 120
XBF-DVO4A 110
XBF-DCO4A 110
XBF-RDO4A 100
XBF-RDO1A 100
XBF-TC04S 100
Expansion Special module XBF-PD02A 500
XBF-HO02A 270
XBF-HDO2A 330
XBF-AD0O4C 105
XBF-DC04C 70
XBF-DV04C 70
XBF-TCO4RT 120
XBF-TCO4TT 120
XBF-LD02S 110
XBL-C21A 110
XBL-C41A 110
XBL-EMTA 190

XBL-EIMT/F/H 280/670/480
XBL-EIPT 400
Expansion Communication module XBL-CMEA 150
XBL-CSEA 150
XBL-PMEC 300
XBL-PSEA 230
XBL-DSEA 100
XBL-RMEA 250
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3.3.2 Calculation Example of Consumption Current/\Voltage

Calculate the consumption current and configure the system not to exceed the output current capacity of main unit.
Refer t03.3.1 for each module’s consumption current

(1) XGB PLC configuration example 1
Consumption of current/voltage is calculated as follows.

Internal 5V
Type Model Unit No. consumption Remark
current
(Unit: mA)
Main unit XBM-DN32U 1 430
XBE-DC32A 5 50 In case all contact p0|_nts are On.
(Maximum consumption current)
XBE-TN32A 2 80
Expansion module | XBF-ADO4A 1 120
XBE-DCO4A 1 110 _ All channel is u_sed.
(Maximum consumption current)
XBL-C21A 1 110
Consumption 1,030mA a
current
Consumption 5.15W 1.03A x 5V =5.15W
voltage

In case system is configured as above, since 5V consumption current is total 1,030 mA and 5V output of XGB 32 points main unit
is maximum 2A, normal system configuration is available.

(2) XGB PLC configuration example 2

Internal 5V
Type Model Unit No. consumption Remark
current
(Unit: mA)
Main unit XBC-DN32H 1 430
XBE-DR16A > 250 In case all contact p0|.nts are On.
(Maximum consumption current)
XBE-RY16A 2 440
Expansion module
XBF-ADO4A 2 120 All channel is used.
XBL-C21A 1 110 (Maximum consumption current)
Consumption 2,040mA )
current
Consumption 102w 2.04%5V = 10.2W
voltage

In case system is configured as above, since 5V consumption current is total 2,040 mA and 5V output of XGB 32 points main unit
is maximum 2A, configuration is not available. This total consumption current is calculated when all input/output points are on.
For safety for system, it is recommened to use higher specification of main unit.

3-5
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3.4 Battery
3.4.1 Battery specifications
Items Specifications
Nominal voltage / current DC 3.0V/6.5mAh
Warranty term 3 years(at room temperature)
Purpose RTC operation during the blackout
100%
Charging
o Percentage
Charging time (%)
RER: 54 5 @8 @
Charging
Time(h)
About 6 months(25C)
surrounding Back-up time
, temperature
Backup time 70°C about 195 days
25°C about 183 days
-25°C about 133 days

3.4.2 Instruction for Use

(1) Itis impossible to exchange inner battery
(2) Do not apply heat or solder electrode (It may cause a battery’s life-shortening)

(3) Do not measure voltage with a tester or short-circuit (It may be the cause of a fire.)
(4) Do not disassemble the battery.

(5) Do not change the battery on purpose.

3.4.3 Battery Life
Battery's life may be different depending on the conditions of blackout time, service temperature, etc.
Battery can be charged when power is on, and be used for RTC function.
Battery can be discharged when PLC power have been off for a long time. When you put power on PLC, it will be
charged automatically. Program and data backup should be preserved with no regard to battery discharge.
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3.5 Performance specifications

The XBM-DN32H unit's common performance specifications for CPU are as below.

Specifications
ltems Remark
XBM-DN32H

Cyclic execution of stored program, Time-driven interrupt,

Program control metho .
Process-driven interrupt

Batch processing by simultaneous scan (Refresh method),

1/O control method . . .
Directed by program instruction

Program language Ladder Diagram, Instruction List

Number of Basic 28

instructions |  Application | 677

Processing speed

. . 83ns/step
(Basic instruction)

Program capacity 20Kstep

Max. I/O points 256 points (Main + Expansion 7 stages)
P P00000 ~ P1023F(16,384 point) Input/Ouput
M MO00000 ~ M1023F(16,384 point)
K K00000 ~ K4095F(65,536 point)
L L00000 ~ L4095F (65,536 point) Link
F FO0000 ~ F1023F (16,384 point)
T 100ms, 10ms, 1ms: TO000 ~ T1023 Timer

Data area

C C000 ~ C1023 Counter
S S00.00 ~ S127.99 Step
D D00000 ~ D10239 Data register
U U00.00 ~ U08.31 Analog Data
z Z000~Z127 (128 word)
N NO000~N10239(10,240 word)

Total program 128

Initial task 1

Cyclic task Max 16

I/O task Max 8

Initial -
Internal device
task Max 16
task
High Speed
gh Sp Max 4
Counter task
Operation mode RUN, STOP, DEBUG
Self-diagnosis function | Detects errors of scan time, memory, I/O and power supply
Program port USB 1 channel
Back-up method Latch area setting in basic parameter
| -
nternal consumption 430mA
current
Weight 134g
Items Specifications Remark

3-7
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XBM-DN32H
Control by instruction, auto-tuning,
PID control PWM qutput, Folrced out.put, N .
Operation scan time setting,Antiwindup, Delta MV, PV tracking,
Hybrid operation, Cascade operation
Dedicated protocol(XGT)
PID control Modbus _protocol
Cnet User defined protocol ,
LS bus(inverter protocol)
Channel RS-232C 1 port and RS-485 1 port
Cable: 100Base-TX
Transfer Speed: 100Mbps
spec Auto-MDIX*!
IEEE 802.3
Enet Topology Line, Star
Diagnosis Module information, Service condition
Protocol XGT dedicated, Modbus TCP/IP, user define frame
Service P2P, High Speed link, Remote connection,SMTP,SNTP, Auto scan
Performance 1 phase: 100kHz(2 phase: 50kHz)
channels 1phase 4 channels, 2 phase 2 channels
o 4 counter modes are supported based on input pulse and INC/DEC
§ High method .
I * 1 pulse operation Mode : INC/DEC count by program
S | Speed |Counter mode _ .
% Counter * 1 pulse operat?on Mode : INC/DEC count by Phase B pulse input
5 * 2 pulse operation Mode : INC/DEC count by input pulse
* 2 pulse operation Mode : INC/DEC count by difference of phase
. * Internal/external preset  Latch counter
Function . -
» Compare output « No. of rotation per unit time
No. of control axis: 2axis
Pulse output type : pulse+ direction
Basic function  |Position data: 80 steps for each axis(1~80)
Operation mode: end, keep, continuous
Operation method: single, repeat
Absolute method / Incremental method
Position Position Position address range: -2,147,483,648 ~ 2,147,483,647(Pulse)
Speedrange: 1 ~ 100,000pps(1pps unit)
Acc/dec processing: Trapezoid-shaped
- Detect origin after DOG turns Off
Origin return . . .
method When DOG is On, detect the origin after deceleration
Detect the origin by DOG
Jog operation  |1~100,000pps(high/low)
Pulse catch 10us 4point(PO000 ~ PO003), 50us 4point(PO004 ~ PO007)
External point Interrupt ~ |10us 4point(PO000 ~ PO003), 50ps 4point(P0004 ~ PO007)
Input filter 1,3,5,10,20,70,100ms

*1 Auto-MDIX(Automatic medium-dependent interface crossover) : It is the function to automatically detect whether the cable connected

to the Ethernet port is peer-to-peer(straight) or cross cable
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4.1 Parameter & Operation data

4-1

4

/\  Danger

» Please design protection circuit at the external of PLC for entire system to operate safely because an abnormal
output or an malfunction may cause accident when any error of external power or malfunction of PLC module.

(1) It should be installed at the external side of PLC to emergency stop circuit, protection circuit, interlock circuit of
opposition action such as forward /reverse operation and interlock circuit for protecting machine damage such as
upper/lower limit of positioning.

(2) If PLC detects the following error, all operation stops and all output is off.

(Available to hold output according to parameter setting)
(@) When over current protection equipment or over voltage protection operates
(b) When self diagnosis function error such as WDT error in PLC CPU occurs

» When error about IO control part that is not detected by PLC CPU, all output is off.

Design Fail Safe circuit at the external of PLC for machine to operate safely. Refer to 4.1.1 Fail Safe circuit.

(1) Because of error of output device, Relay, TR, etc., output may not be normal. About output signal that may cause
the heavy accident, design supervisory circulit to external.

» When load current is more than rating or over current by load short flows continuously, danger of heat, fire may occur
so design safety circuit to external such as fuse.

» Design for external power supply to be done first after PLC power supply is done. If external power supply is done
first, it may cause accident by misoutput, misoperation.

» In case communication error occurs, for operation status of each station, refer to each communication manual.

» In case of controlling the PLC while peripheral is connected to CPU module, configure the interlock circuit for system
to operate safely. During operation, in case of executing program change, operation status change, familiarize the
manual and check the safety status. Especially, in case of controlling long distance PLC, user may not response to
error of PLC promptly because of communication error or etc.

Limit how to take action in case of data communication error between PLC CPU and external device adding installing

interlock circuit at the PLC program.
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/\ Danger

» Don't close the control line or communication cable to main circuit or power line. Distance should be more than 100mm.

It may cause malfunction by noise.

» In case of controlling lamp load, heater, solenoid valve, etc. in case of Off -> On, large current (10 times of normal

current) may flows, so consider changing the module to module that has margin at rated current.

» Process output may not work properly according to difference of delay of PLC main power and external power for
process (especially DC in case of PLC power On-Off and of start time.
For example, in case of turning on PLC main power after supplying external power for process, DC output module may
malfunction when PLC is on, so configure the circuit to turn on the PLC main power first

Or in case of external power error or PLC error, it may cause the malfunction.

» Not to lead above error to entire system, part causing breakdown of machine or accident should be configured at the

external of PLC

4-2
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4.1.1 fail safe circuit

(1) example of system design (When ERR contact point of power module is not used)

In case of AC Incase of AC.DC
Power
Power E(-\;j
_‘i Check direct ;m‘_l e s ujj
d)_ﬁ Trens current
Fuse Signal input % %
CFU -
| FOO45
i — (e 0 0+
e FOOOC Fuee
FOO9C — Pm imer settin
-y Ti ing
. H—Z PLC RUN output P <L which DC input
swich Froaar | Start available as RA1 ™ signal is
RAL N WO T™ confiaured.
DL —|I—f~1L;—¢ \ R
Stop Input module Mi0
S‘H.n q_ Proaram
5o swich %
R&L
= o - w.--.r'; =
Output mode | sop - Voltage relay
Output for warning S «1 equipped
b [“-,’5, (Lamp or buzzer) "
_ «— RUNbyFOOOC
&
- Power off to output
HZ device Output for warning
(Lamp or buzzer)

Emergency stop,
Stop by limit

Configure part that lead
opposite operation or
breakdown such as
interlock circuit forward,
reverse revolution by
external interlock circuit

Start sequence of power. In case of AC

4-3

@

(2 RunCPU.

Turn on power

| Run by FO0O9C

Power Off to
output device

©)
@)

Turn on start switch

Output device runs by program through
magnetic contactor (MC) [On]

(Emergency stop,
stop by limit
switch)

Start sequence of power. In case of AC DC

(1) Run CPU after power is on
(2) Tum on RA2 as DC power on

(3) Tum on timer after DC power is stable.

(4) Tum on start switch

(5) Output device runs by program through magnetic contactor (MC) [On]
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(2) Fail Safe Measures in case of PLC failures
Failures of the PLC CPU and memory are detected by self-diagnosis but if there are some problems with 1/O control part,
etc, the failure may not be detected from the CPU. In this case, it can be different depending on the failure status, all
contacts may be On or Off so hormal operation or safety of the controlled subject cannot be guaranteed.
We have done our best to assure quality but in case there are some problems with the PLC, please configure the fail safe
circuit on the outside to prevent damage of the equipment or accident due to some cause. The below is the example of
system configuration with the fail sage circuit.

<System example>

Slot numberl 0 I 1 I 2 3 I 4 I 5 I
x|:3l‘_z-_'5 Xii-OhE2H
=t 5

input input | output | input
16point | 16point | 16point | 16point

N - — |

Parea | 00-3F | 40-7F | 80-11F | 120-15F [ 160-19F | 200-23F |

Output module For fail safe T

* Equip output module for fail safe to last slot of system.
[Fail safe circuit example]

On timer
P200 O T1
| F0093 Off delay timer
|| P200
‘ P201 O L | ®
P20F O L
P200 24V
“—> —> -,
0.5s 0.5s ov O | | s
T1 T2 DC24v
o
CPU unit Output module

Since P200 turn on/off every 0.5s, use TR output.

| 44
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4.1.2 PLC heat calculation

(1) Power consumption of each part

(&) Power consumption of module

The power conversion efficiency of power module is about 70% and the other 30% is gone with heat; 3/7 of the output power
is the pure power consumption. Therefore, the calculation is as follows.
o Wpw =3/7 {(Isv X 5) + (l2av X 24)} (W)

Isv: power consumption of each module DC5V circuit(intemal current consumption)

l2av:  the average current consumption of DC24V used for output module

(current consumption of simultaneous On paint)

If DC24V is externally supplied or a power module without DC24V is used, it is not applicable.

(b) Sum of DC5V circuit current consumption
The DC5V output circuit power of the power module is the sum of power consumption used by each module.
e Wsv=Isv X5 (W)

(c) DC24V average power consumption(power consumption of simultaneous On point)
The DC24V output circuit's average power of the power module is the sum of power consumption used by each module.
o Waav = loav X 24 (W)

(d) Average power consumption by output voltage drop of the output module(power consumption of simultaneous On point)
eWout=lou X Vdop X outputpointX simultaneous On rate (W)
lout : output current (actually used current) (A)
Vdrop: voltage drop of each output module (V)

/[ loav
[ 7 7 / / / / /
/ / / / / /
DC24v
Main unit Comm. | Comm. | output [input Specal |input
AC power |
100V~240V 5V
—— DC5V
e [NOOC
"~ |ransformer ]
lout lin
e - ¢
1
i AC power
oC 100V~240V —1—
power & &
24V !
e e e =
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(e) Input average power consumption of input module
(power consumption of simultaneous On point)
o Win =1Iin X E X input point X simultaneous On rate (W)
lin: input current (root mean square value in case of AC) (A)
E : input voltage (actually used voltage) (V)

(f) Power consumption of special module power assembly
o Ws=Isv X5+ l2av X 24 + l1oov X 100 (W)
The sum of power consumption calculated by each block is the power consumption of the entire PLC system.
o W =Wpw +Wsv + W2av+Wout + Win + Ws (W)
Calculate the heats according to the entire power consumption(W) and review the temperature increase within the control
panel.

The calculation of temperature rise within the control panel is displayed as follows.
T=W/UA[C]

W : power consumption of the entire PLC system (the above calculated value)

A : surface area of control panel [m?]

U : if equalizing the temperature of the control panel by using a fan and others : 6
If the air inside the panel is not ventilated : 4

If installing the PLC in an air-tight control panel, it needs heat-protective(control) design considering the heat from the PLC as well
as other devices. If ventilating by vent or fan, inflow of dust or gas may affect the performance of the PLC system.
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4.2 Attachment/Detachment of Modules
Here describes about basic parameter of embedded positioning.

4.2.1 Attachment/Detachment of modules

Caution in handling
Use PLC in the range of general specification specified by manual.
In case of usage out of range, it may cause electric shock, fire, malfunction, damage of product.

/N Remark

» Module must be mounted to hook for fixation property before its fixation.
The module may be damaged from over-applied force. If module is not mounted properly, it may cause malfunction.

» Do not drop or impact the module case, terminal block connector.

» Do not separate PCB from case.

(1) Equipment of module
 Eliminate the Extension Cover at the product.
¢ Push the product and connect it in agreement with Hook For Fixation of four edges and Hook For Connection at the bottom.
o After connection, push down the Hook For Fixation and fix it completely.

____________ Boss for connectio

____________ G

NN

Hook for fixation

(2) Detachment of module
oPush up the Hook For Disconnection, and then detach the product with two hands.
(Do not detach the product by force)

I /\\ Remark

|| » When separating module, do not apply excessive force. If so, hook may be damaged.

P
\‘
imn
m
n
Al
n
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(3) Installation of module
XGB PLC has a hook for DIN rail (rail width: 35mm) so that cab be installed at DIN rail.

(&) In case of installing at DIN rail
o Pull the hook as shown below for DIN rail at the bottom of module and install it at DIN rail
 Push the hook to fix the module at DIN rail after installing module at DIN rail

(b) In case of installing at panel

e You can install XGB compact type main unit onto a panel directly using screw hole
o Use M4 type screw to install the product onto a panel.

LSE.ccrric | 4-8
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(4) Module equipment location
Keep the following distance between module and structure or part for ventilation, easy detachment and attachment.

30mn or above™

F
[oued

PLC

ijmor above g

30mmor above™

5mm or above

¥ 5mn or above™
*1 : In case height of wiring duct is less than 50 mm (except this 40mm or more)
*2 . In case of equipping cable without removing near module, 20mm or more
*3 : In case of connector type, 20mm or above

(5) Module equipment direction
(a) For easy ventilation, install as shown below.

4-9 | LSE.ccrric



Chapter 4 Installation and wiring

(6) Distance with other device

To avoid radiation noise or heat, keep the distance between PLC and device (connector and relay) as far as the following figure.
Device installed in front of PLC: 100 mm or more
Device installed beside PLC: 50 mm or more

4.2.2 Caution in handling

Here describes caution from open to install
e Don't drop or impact product.
¢ Don't disassemble the PCB from case. It may cause an error.
e In case of wiring, make sure foreign substance not to enter upper part of module. If it enters, eliminate .

LSE ecrric | 4-10
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4-11

(1) Caution in handling 10 module

It describes caution in handling IO module.

(@) Recheck of IO module specification
For input module, be cautious about input voltage, for output module, if voltage that exceeds the max. open/close voltage is
induced, it may cause the malfunction, breakdown or fire.

(b) Used wire
When selecting wire, consider ambient temp, allowed current and minimum size of wire is AWG22(0.3mn) or above.

(c) Environment
In case of wiring 10 module, if device or material that induce high heat is too close or oil contacts wire too long time, it may

cause short, malfunction or error.

(d) Polarity
Before supplying power of module which has terminal block, check the polarity.

(e) Wiring
¢ In case of wiring 1O with high voltage line or power line, induced obstacle may cause error.
e Let no cable pass the 10 operation indication part (LED).
(You can't discriminate the 10 indication.)
¢ In case induced load is connected with output module, connect the surge killer or diode load in parallel. Connect cathode of

diode to + side of power.
ouT Induced load
Output module —— WM —
COM Surge killer
ouTt Induced load
+
Output module Pt p—
Diode
COM
(f) Terminal block

Check close adhesion status. Let no foreign material enter into PLC when wring terminal block or processing screw hole as it
may cause malfunction, it may cause malfunction.

(9) Don'timpact 10 module or don't disassemble the PCB from case.
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4.3 Wire

In case using system, it describes caution about wiring.

/\\ Danger

» When wiring, cut off the external power.
» If all power is cut, it may cause electric shock or damage of product.
» In case of flowing electric or testing after wiring, equip terminal cover included in product. It not, it may cause electric shock.

/\\ Remark _

» Do D type ground (type 3 ground) or above dedicated for PLC for FG and LG terminal. It may cause electric shock br
malfunction.
» When wiring module, check the rated voltage and terminal array and do property.
If rating is different, it may cause fire, malfunction.
» For external connecting connector, use designated device and solder.
If connecting is not safe, it may cause short, fire, malfunction.
» For screwing, use designated torque range. If itis not fit, it may cause short, fire, malfunction.
» Let no foreign material enter such as garbage or disconnection part into module. It may cause fire, malfunction, error.

4.3.1 Power wiring
(1) AC110V/IAC220V/DC24V cables should be compactly twisted and connected in the shortest distance

XBM-DN32H %

DC24V T J[

Power << | [
T

supply T — —
1 o 1]
=T
[ —T =]

|1 B | E—
| I N

=

(2)DC Power supply capacity should be 1A or more

| 412
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(3) Isolate the PLC power, I/O devices and power devices as follows.

=

T
i

= = =
w [E] |
TRE:
~ i) '
O *— 7 | b
3 b
o
ol LE] -
— i Tz
—O G
-
—0 O———p

(4) AC110V/AC220V cable should be as thick as possible(2mm?2) to reduce voltage drop

(5) AC110V/ DC24V cables should not be installed close to main circuit cable(high voltage/high current) and 1/O signal cable. They
should be 100mm away from such cables

(6) When noise may be intruded inside it, use an insulated shielding transformer or noise fiter.
(7) To prevent surge from lightning, use the lightning surge absorber as presented below.

(8) Wiring of each input power should be twisted as short as possible and the wiring of shielding transformer or noise fitter should not
be arranged via a duct.

PLC
I/O device

I

— E2

Surge absorber to prevent lighting

(1) Isolate the grounding(EZ) of lightning surge absorber from the grounding(E2) of the PLC.

(2) Select a lightning surge absorber type so that the max. voltage may not the specified allowable voltage
of the absorber.

4-13 L SE
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4.3.2 1/0 Device wiring

(1) The size of I/O device cable is limited to 0.3~2 mm? but it is recommended to select a size(0.3 mm?) to use conveniently.
(2) Please isolate input signal line from output signal line.
(3) /O signal lines should be wired 200mm and more away from high voltage/high current main circuit cable.

(4) Batch shield cable should be used and the PLC side should be grounded unless the main circuit cable and power cable can not

be isolated.
PLC Shield cable L
Input © ©
Output D|C
i | —

(5) When applying pipe-wiring, make sure to firmly ground the piping.
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(6) Example of input module.

XGB XBM-DN32H
s BELEY
RUN 012 3 4
ERR 8 8 ABC

LS

o O » OPEN E
/ MODE S/W —g
ISR =
3 ]
| 3
&l H 8h
T L=
@uﬂb—ﬂﬁ_n
o o EEid 05
—| _ 04
=i i
}: LB =56 f
1 | ' =4 3
\_||_| H
—— =
(7) Example of output module.
XGB XBM-DN3
e laa
RUN 5 {2 3 4
ERR 8 8 ABC
P OPEN ”” E
MODE S/W %
uss i
6]
¥ 7 [15]
14
3 %E
L
é 8 1
R 5

EEEHEEEEEE
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4.3.3 Grounding wiring

(1) The PLC contains a proper noise measure, so it can be used without any separate grounding if there is a large noise. However, if

grounding is required, please refer to the followings.

(2) For grounding, please make sure to use the exclusive grounding.
For grounding construction, apply type 3 grounding(grounding resistance lower than 100 )

(3) Ifthe exclusive grounding is not possible, use the common grounding as presented in B) of the figure below.

PLC Oherdevioes PLC Oterdevices PLC Oterdevices
Type 3 Grounding Type 3 Grounding

A) Exclusive grounding : best  B) common grounding : good  C) common grounding: defective

(4) Use the grounding cable more than 2 mm?. To shorten the length of the grounding cable, place the grounding point as close to

the PLC as possible.

(5) If any malfunction from grounding is detected, separate the FG of the base from the grounding.

4.3.4 Specifications of wiring cable

The specifications of cable used for wiring are as follows.

Types of external Cable specification (mm?

connection Lower limit Upper limit
Digital input 0.18 (AWG24) 1.5 (AWG16)
Digital output 0.18 (AWG24) 2.0 (AWG14)
Analogue /O 0.18 (AWG24) 1.5 (AWG16)
Communication 0.18 (AWG24) 1.5 (AWG16)
Main power 15 (AWG16) 25 (AWG12)
Protective grounding 1.5 (AWG16) 25(AWG12)
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Chapter 5 Maintenance

Be sure to perform daily and periodic maintenance and inspection in order to maintain the PLC in the best conditions.

5.1 Maintenance and Inspection

The I/O module mainly consist of semiconductor devices and its service life is semi-permanent. However, periodic inspection is
requested for ambient environment may cause damage to the devices. When inspecting one or two times per six months, check
the following items.

Check ltems Judgment Corrective Actions
. Within change rate of input o
Change rate of input voltage Hold it with the allowable range.
voltage
. Input/Output specification of each o
Power supply for input/output module Hold it with the allowable range of each module.
u
Temperature | 0~+55TC Adjust the operating temperature and humidity with the defined
Ambient Humicity 5~ 95%6RH range.
i nt
envronme . o Use vibration resisting rubber or the vibration prevention
Vibration No vibration
method.
Play of modules No play allowed Securely enrage the hook.
Connecting conditions of . .
. No loose allowed Retighten terminal screws.
terminal screws
Check the number of
Spare parts Spare parts and their Cover the shortage and improve the conditions.
Store conditions

5.2 Dalily Inspection

The following table shows the inspection and items which are to be checked daily.

Check ltems Check Points Judgment co .
Actions
Connection conditions of Retighten
Check the screws. Screws should not be loose.
base Screws.
Connection conditions of Check the connecting screws Retighten
Screws should not be loose.
Input/Output module Check module cover. Screws.
) Retighten
] 3 Check for loose mounting screws. Screws should not be loose.
Connecting conditions of Screws.
terminal block or extension Check the distance between solderless Proper clearance should be Correct
orrect.
cable terminals. provided.
Connecting of expansion cable. Connector should not be loose. Correct.
PWRLED Check that the LED is On. On (Off indicates an error)
) . On (flickering or On indicates an
RunLED Check that the LED is On during Run.
error)
LED ERRLED Check that the LED is Off during Run. Flickering indicates an error
indicator Onwhen inputis On,
Input LED Check that the LED tums On and Off. . .
Off when input is off.
On when output is On,
Output LED Check that the LED tums On and Off .
Off when output is off
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5.3 Periodic Inspection

Check the following items once or  twice every six months, and perform corrective actions as needed.

Check ltems Checking Methods Judgment Corrective Actions
Ambient 0~55°C Adjust to general
Ambient temperature -. Measure with thermometer and standard
. Ambient Humidity | hygrometer 5~95%RH (Intemal environmental
environment )
Ambient pollution | - measure comosive gas There should be no standard of control
level corosive gases section)
Looseness, The module should be move The module should be
PLC Ingress the unit mounted securely. .
- X Retighten screws
Conditions dust or foreign ! .
. Visual check No dust or foreign material
material
Loose terminal ) )
Re-tighten screws Screws should not be loose Retighten
screws
. Distance between
Connecting ) Visual check Proper clearance Correct
- terminals
conditions
Retighten connector
Connectors should not be .
Loose connectors | Visual check mounting
loose.
screws
. Measure voltage between o
Line voltage check . . 3.3 Power specifications Change supply power
input terminals
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Chapter 6 Troubleshooting

The following explains contents, diagnosis and corrective actions for various errors that can occur during system operation.

6.1 Basic Procedure of Troubleshooting

System reliability not only depends on reliable equipment but also on short downtimes in the event of fault. The short discovery and corrective
action are needed for speedy operation of system. The following shows the basic instructions for troubleshooting.

(1) Visual checks
Check the following points.
e Machine operating condition (in stop and operation status)
o Power On/Off
o Status of I/O devices
o Condition of wiring (/O wires, extension and communications cables)
 Display states of various indicators  (such as POWER LED, RUN LED, ERR LED and I/O LED)
After checking them, connect peripheral devices and check the operation status of the PLC and the program contents.

(2) Trouble Check
Observe any change in the error conditions during the following.
o Switch to the STOP position, and then turn the power on and off.

(3) Narrow down the possible causes of the trouble where the fault lies, i.e.:
e Inside or outside of the PLC ?
¢ /0O module or another module?
¢ PLC program?

6.2 Troubleshooting
This section explains the procedure for determining the cause of troubles as well as the errors and corrective actions.
Symptoms ]
Is the power LED turned Flowchart used when the POWER LED is turned Off.
Off ?
Is the ERR LED flickering ? I |:> Flowchart used when the ERR LED is flickering. I
Are the RUN LED turned Flowchart used when the RUN turned Off.
Off ?
I/O module doesn’'t operate I Flowchart used when the output load of the output module doesn't
properly. turn on.

Program cannot be written. I |:> Flowchart used when a program can't be written to the PLC. I
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6.2.1 Troubleshooting flowchart used when the PWR (Power) LED turns Off

The following flowchart explains corrective action procedure used when the power is supplied or the power
LED turns Off during operation.

[ Power LED is turned Off. ]

No

Is the power supply
operating?

> Supply the power.

v

No Yes

Does the power LED
turns On?

L No
Is the voltage within the ; % Supply the power properly.
power? g
Yes
Does the power LED
turns On?
Over current protection
vice activated? l

1) Eliminate the excess current
2) Switch the input power Off then On.

No

No Yes

<
l

Does the power LED
turns On?

v

Write down the troubleshooting
Questionnaire and contact
the nearest service center.

\ 4

Complete .
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6.2.2 Troubleshooting flowchart used with when the ERR (Error) LED is flickering

The following flowchart explains corrective action procedure used when the power is supplied starts or the ERR LED
is flickering during operation.

[ STOP LED goes flickering ]

A4

Check the error code, with

connected XG5000.
No
. See Appendix 1 Flag list and
Wanming error? remove the cause of the
error.
Yes
No

IsERR LED stil

flicking ?

B
»

\ 4
Write down the Troubleshooting
Questionnaires and contact the nearest
service center.

AN Warning

Though warning error appears, PLC system doesn't stop but corrective action is needed promptly. If not, it
may cause the system failure.
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6.2.3 Troubleshooting flowchart used with when the RUN , STOP LED turns Off.

The following flowchart explains corrective action procedure to treat the lights-out of RUN LED when the
power is supplied, operation starts or is in the process.

[ RUN, STOP LED is Off. ]

l

Turn the power unit Off and On.

No
UN/ STOP LED

Yes

Write down the Troubleshooting
Questionnaires and contact the nearest Complete
service center.
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6.2.4 Troubleshooting flowchart used when the I/O part doesn’t operate normally.

The following flowchart explains corrective action procedure used when the I/O module doesn’t operate normally.

SWITCHY

SWITCHZ

SOL |

| |

0 LI |

S0L1
|

[ When the I/O module doesn’t work normally.

l

No
Is the output LED of SOL1

Oon?

Yes

l‘

Measure the woliage of Correct  wiring.
terminal in SOL1 by Tester.

Replace the connector of
the terminal block.

Separate the external
wiring than check the
condition  of
module.

A

v

Check the status of
SOL1.

Yes /‘A\
s it normal condition’

No

No

Is the
terminal connector
appropriate?

\/

A

A\ 4

v

( Continue )

Replace the Unit
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No
re the indicator LED of the

witch 1 and 2 on?
Yes
Y
Check voltage of switch 1,2 by Check voltage of switch 1,2 by
tester tester
s the measured value
nomal? No

Yes

Yes . -
Is input wiring correct?

A
Separate the external

wiring witch then check
the status by forced

v

e Retighten the Replace the
Correct wiring
S the measured value terminal screw. Terminal board
No connector.

A

I I

A 4

Input unit Check the status of the Check from the beginning. Input unit
replacement is switch 1 and 2. replacement is
Needed. Needed.
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6.3 Troubleshooting Questionnaire

If any problem occurs during the operation of XGB series, please write down this Questionnaires and contact the service center via telephone or
facsimile.
* For errors relating to special or communication modules, use the questionnaire included in the User's manual of the unit.

1. Telephone & FAX No
Tell) FAX)
2. Using equipment model:
3. Details of using equipment
CPU model: ( ) OSversion No.: ( ) Serial No. ( )
XG5000 (for program compile) version No.:  ( )

4.General description of the device or system used as the control object:

5. The kind of the base unit:

— Operation by the mode setting switch  ( ),
— Operation by the XG5000 or communications  ( )
— External memory module operation  ( )

6. Is the ERR. LED of the CPU module tumed On? Yes(  ),No( )

7. XG5000 error message:

8. History of corrective actions for the error message in the article 7:

9. Other tried corrective actions:

10. Characteristics of the error

* Repetitive ( ): Periodic ( ), Related to a particular sequence (), Related to environment ()

* Sometimes ( ): General error interval:

11. Detailed Description of error contents:

12. Configuration diagram for the applied system:
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6.4 Troubleshooting Examples

Possible troubles with various circuits and their corrective actions are explained.

6.4.1 Input circuit troubles and corrective actions

The followings describe possible troubles with input circuits, as well as corrective actions.

Condition Cause Corrective Actions
Leakage current of external device » Connect an appropriate register and capacity,
Input signal (Such as a drive by non-contact switch) which will make the voltage lower across the
doesn't turn off. terminals of the input module.
AC input
T P I
@ L Leakage curent T AC input
. ! c
_ Dremdie | —
—0G
Input signal Leakage current of external device
doesn't turn off. (Drive by a limit switch with neon Iamp) ¢ CR values are determined by the |eakage
(Neon lamp _ —_— current value.
may be still on) J 1 AC input — Recommended value C : 0.1 ~ 0.474F
| C [ Leskegecurent R:47~120Q (1/2W)
T I Or make up another independent display circuit.
)
Exemaldevce ~
Input signal Leakage current due to line capacity of wiring cable.
doesn't turn off. * Locate the power supply on the external device side
as shown below.
I AC input » AC input
1 1
ll '; Leakage curent 4| _:_.:
1 1
Bemddeice | — Exemal deice
» Connect an appropriate register, which wil make the
Input signal Leakage current of external device  (Drive by switch | voltage higher than the OFF voltage across the input module
doesn't turn off. with LED indicator) terminal and common terminal.
DC input -
DC inout
Leakage curent
—> , %
—t—— 1
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Input signal
doesn't turn off.

* Sneak current due to the use of two different power
supplies.

DC input

e E1 > E2, sneaked.

* Use only one power supply.
 Connect a sneak current prevention diode.

| DC input

6.4.2 Output circuit and corrective actions

The following describes possible troubles with output circuits, as well as their corrective actions.

Condition

Cause

Corrective Action

When the output

is off, excessive
voltage is applie
d to the load.

eLoad is half-wave rectified inside (in some cases, it
is true of a solenoid)

*When the polarity of the power supply is as shown in
@, C is charged. W hen the polarity is as shown in @),
the voltage charged in C plus the line voltage are

applied across D. Max. voltage is a;prox. 22.

y

;

*) If a resistor is used in this way, it does not pose a

problem to the output element. But it may make the
performance of the diode (D), which is built in the
load, drop to cause problems.

 Connect registers of tens to hundreds KQ across the

load in parallel.
R—
_ . D
L I O L
Iﬁ Load ?

The load doesn't
turn off.

* Leakage current by surge absorbing circuit, which is

connected to output element in parallel.

Output Load

=&

[ Leakage curent

N
_®

e Connect C and R across the load, which are of
registers of tens KQ. When the wiring distance from the
output module to the load is long, there may be a
leakage current due to the line capacity.

=1 N
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When the load is
C-R type timer,
time

constant
fluctuates.

connected to output element in parallel.

Output

Leakage current

A

* Leakage current by surge absorbing circuit, which is

* Drive the relay using a contact and drive the C-R type
timer using the since contact.

* Use other timer than the C-R contact some timers
have half-ware rectified intemal circuits therefore, be

cautious.

Timer
D

Output

The load does not
turn off.

supplies.

Output

e L
— IEZ <_| E1

L

E1<E2, sneaks. Elis off (E2is on), sneaks.

* Sneak current due to the use of two different power

* Use only one power supply.
 Connect a sneak current prevention diode.

Oytput

I ;'““: _____

®

If the load is the relay, etc, connect a counter-
electromotive voltage absorbing code as shown by the
dot line.

Output circuit troubles and corrective actions  (continued).

Condition Cause Corrective actions
The load off * Over current at off state [The large solenoid | ¢ Insert a small L/R magnetic contact and drive the
response current fluidic load (/R is large) such as is | load using the same contact.
time is long. directly driven with the transistor output.

more second as some loads make the current
flow across the diode at the off time of the

Output

( Off current

Load 1
El

* The off response time can be delayed by one or

Output

M)

b

e
]

‘ | 7,
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transistor output.

Output
transistor
destroyed.

is

Surge current of the white lamp on.

Output

ESS

‘ | 7.

El

A surge current of 10 times or more when turned

on.

* To suppress the surge current make the dark
current of 1/3 to 1/5 rated current flow.

Ou-tput

f

£

\

o
=
8
S

il

Sink type transistor output

‘ Ly 7T

Source  type

outout

transistor
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6.5 Error Code List
Error
code Action Operation LED Diagnosis
Error cause . . :
(restart mode after taking an action) status status point
(Dec)
23 Program to exectite Is Start after reloading the program Warning O'.5 second RUN mode
abnormal Flicker
Start after reloading I/O parameter,
Battery change if battery has a problem 0.5 second Reset
24 | I/O parameter error . ) Warning N RUN mode
Check the preservation status after /O parameter Flicker L
) ) . switching
reloading and if error occurs, change the unit.
Start after reloading Basic parameter,
Change battery if it has a problem. 0.5 second Reset
25 Basic parameter error Check the preservation status after Basic Warning Fiicker RUN mode
parameter reloading and if error occurs, change switching
the unit.
0.1 second RUN

26 Compile error exceed Reduce the program and down. Heavy error Fiicker mode

switching
0.1 second RUN
27 | Compile error Check the program Heavy error | mode
Flicker L
switching
Module set in parameter
30 | and the installed module modify the module or parameter and then restart. Warning 0'.5 second RU.N mode
Flicker switching
does not match
Module falling during After checking the position of
. . . . 0.1 second

31 | operation or additional attachment/detachment of expansion module Warning Flicker Every scan
setup during Run mode
Data of /O module does After checking the position of slot where the

. 0.1 second

33 not access normally during | access error occurs by XG5000, change the | Heavy error Flicker Scanend

operation. module and restar  (acc.to parameter.)
Normal faccess of After checking the position of slot that access error
speciallink module 0.1 second
34 . . occurred by XG5000, change the module and | Heavy error i Scanend
data during operation not Flicker
: restart  (acc.to parameter).
available
. . . RUN
Extension Extension module is attached over 10 slot or 0.1 second

38 S . Heavy error i mode

Module exceed communication module is attached over 3 slot Flicker o
switching
Abnormal system end by noise or hard ware error.

39 Abnormal stop of 1)If !t occurs repeatedly when power Heavy error 0.1 s.econd Orghnary

CPU or malfunction reinput, request service center Flicker time
2) Noise measures

Scan time of program

during operation After checking the scan watchdog time designated While

exceeds the scan . . 0.5 second .

40 ) by parameter, modify the parameter or the | Warning i running the
watchdog time rogram and then restart Flicker rogram
designated by prog ) prog
parameter.
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Error
code Action Operation LED Diagnosis
Error cause . . .
(restart mode after taking an action) status status point
(Dec)
Operati . )
peration .error Remove operation error — reload the program While
occurs while . 0.5 second .
41 . and restart. Warning i running the
running the user Flicker
program
program.
a Timer index user After reloading a timer index program modification, Warning 05 gecond Scan end
error start Flicker
Heavy error of Refer to Heavy error detection flag and modifies 1 second
. . . nen
%0 external device the device and restart.  (Acc. Parameter) Heavy error Flicker Scan end
55 | Task confliction Check task occurrence Heavy error O'i‘;ilfg:d Every time
i . . While
E_STORP function After removing error causes which starts E_STOP 1 second .
60 - o . - Heavy error ) running the
executed function in program, power reinput Flicker
program
Data memory backup not | If not error in battery, power reinput . 1 second
500 . o Wi i Reset
possible Remote mode is switched to STOP mode. aming Flicker ese
501 | Abnormal clock data Setting the time by XG5000 if there is no error Warning O'.l second Qrdlnary
Flicker time
) . 0.1 second | Ordina
502 | Battery voltage falling Battery change at power On status Warning Flicker timel Yy
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Chapter 7 EMC Standard

The following explains contents, diagnosis and corrective actions for various errors that can occur during system operation.

7.1 Requirements for Conformance to EMC Directive

The EMC Directive specifies the products must “be so constructed that they do not cause excessive electromagnetic interference (emissions)
and are not unduly affected by electromagnetic interference (immunity)”. The applicable products are requested to meet these requirements.

This section summarizes the precautions on conformance to the EMC Directive of the machinery assembled using PLC XGB series. The details
of these precautions are based on the requirements and the applicable standards control. However, LS ELECTRIC will not guarantee that the
overall machinery manufactured according to the these details conforms to the below-described directives. The method of conformance to the
EMC directive and the judgment on whether or not the machinery conforms to the EMC Directive must be determined finally by the manufacturer

of the machinery.

7.1.1 EMC Standard

The standards applicable to the EMC Directive are listed below.

Table13-1
Specification Testitem Test details Standard value
EN50081-2 EN55011 Electromagnetic emissions from the product | 30~230 Mz QP :50 dB&V/m *1
Radiated noise are measured 230~1000 Mz QP : 57 dBiV/m
*2
EN55011 Electromagnetic emissions from the product to | 150~500 kiz QP : 79 dB Mean: 66 dB
Conducted noise the power line is measured 500~230 Miz QP : 73 dB Mean: 60 dB
EN61131-2 EN61000-4-2 Immunity test in which static electricity is | 15KV Aerial discharge
Electrostatic immunity | applied to the case of the equipment 8 KV Contact discharge
EN61000-4-4 Immunity test in which burst noise is applied to | Power line: 2 kV
Fast transient the power line and signal lines Digital /O : 1 kV
burst noise Analog /O, signal lines: 1 kV
EN61000-4-3 Immunity test in which field is irradiated to the | 10Vm,26~1000 Mz

Radiated field AM
modulation

product

80%AM modulation@ 1 kHz

EN61000-4-12
Damped  oscillatory
wave immunity

Immunity test in which a damped oscillatory
wave is superimposed on the power line

Power line: 1 kV
Digital I/O (24V or higher): 1 kV

* 1) QP: Quasi-peak value, Mean: Average value

*2) The PLC is an open type device (device installed to another device) and must be installed in a conductive control panel. The tests for the
corresponding items were performed while the PLC was installed inside a control panel.

7-1




Chapter 7 EMC Standard

7.1.2 Control Panel

The PLC is an open type device (device installed to another device) and must be installed in a control panel. This is needed to prevent
electric shock by touching XGB PLC and reduce the PLC-generated noise. Install the XGB PLC in a metallic panel to reduce PLC-
generated EMI (Electro-magnetic interference),

The specifications for the control panel are as follows:

(1) Control panel
The PLC control panel must have the following features:

(@) Use SPCC (Cold Rolled Mild Steel) for the control panel.

(b) The steel plate should be thicker than 1.6mm.

(c) Use isolating transformers to protect the power supply from external surge voltage.
(d) The control panel must have a structure which the radio waves does not leak out.

For example, make the door as a box-structure so that the panel body and the door are overlapped each other. This structure reduces
the surge voltage generate by PLC.

Panel body

Door

=

(e) To ensure good electrical contact with the control panel or base plate, mask painting and weld so that good surface contact can be
made between the panel and plate.

Seal

(2) Connection of power and earth wires

Earthing and power supply wires for the PLC system must be connected as described below.
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ferrite core

(a) Earth the control panel with a thick wire so that a low impedance connection to ground can be ensured even at high frequencies.

(b) The function of LG (Line Ground) and FG (Frame Ground) terminals is to pass the noise generated in the PLC system to the ground,
S0 an impedance that is as low as possible must be ensured.

(c) The earthing wire itself can generate the noise, so wire as short and thick to prevent from acting as an antenna.

(d) Attach ferrite core under  the power cable to satisfy CE specification.

[ferrite core]

External Dimension (mm) maximum
cable
manufacture | name A B c D diameter address
(mm)
Laird 28A3851-0A2 30.00 13.00 33.70 30.00 12.85 www.lairdtech.com
Laird 28A5776-0A2 29.20 20.00 42.00 42.00 19.40 www.lairdtech.com
Coilmaster C2L RU130B 3150 13.00 33.00 3150 13.00 www.coilmaster.com.tw
TDK ZCAT3035-1330 30.00 13.00 34.00 30.00 13.00 www.tdk.com
T —
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7.2 Requirement to Conform to the Low-voltage Directive

The low-voltage directive requires each device that operates with the power supply ranging from 50V to 1000VAC and 75V to 1500VDC to satisfy
the safety requirements. Cautions and installation and wiring of the PLC XGB series to conform to the low-voltage directive are described in this
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section.

The described contents in this manual are based on the requirements and the applicable standards control. However, LS ELECTRIC will not
guarantee that the overall machinery manufactured according to the these details conforms to the above regulation. The method of conformance
to the EMC directive and the judgment on whether or not the machinery conforms to the EMC Directive must be determined finally by the
manufacturer of the machinery.

7.2.1 Standard Applied for XGB Series

The XGB series follow EN6100-1 (safety of devices used in measurement rooms, control rooms, or laboratories). And the XGB series
modules which operate at the rated voltage of AC50V/DC75V or above are also developed to conform the above standard.

7.2.2 XGB Series PLC Selection

(1) Powerand CPU
There are dangerous voltages (voltages higher than 42.4V peak) inside the power supply modules of the AC110/220V rated 1/O
voltages. Therefore, the CE mark-compliant models are enhanced in insulation interally between the primary and secondary.
(2) /O module
There are dangerous voltages (voltages higher than 42.4V peak) inside the I/O modules of the
AC110/220V rated /O voltages. Therefore, the CE mark-compliant models are enhanced in insulation internally between the primary and

secondary.
The I/0O modules of DC24V or less rating are out of the low-voltage directive application range.

(3) Special module, Communication module
The special module and communication modules are DC24V or less in rated voltage, therefore they are out of the low-voltage directive
application range.
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Part 2.Basic Fuctions

This Chapter covers the details of programming and operations, monitoring of the high performance XGB basic  unit

Chapter 1 Program Configuration and Operation Method
1.1 Programming Basics

1.1.1 Programming Method

The XBC high performance basic unit supports programming method of repetitive operation interrupt operation, fixed operation.

(1) Repetitive operation mode (Scan)
It means the basic programming method of the PLC.
It is the method that performs the written program repetitively from the first step to the last one and a series of such procedures is
called ‘program scan'. A series of such processing is called the repetitive operation mode and it can be divided as below.

«It is the stage to start scan processing. In case of supplying power or reset, it
runs just once and executes the below.

-Expansion module reset

_ — = -Self-diagnosis

-Data clear (initialization of internal variables and device areas)

-Allocation of address I/O modules and registration of module types

-In case of designating the initialization task, the initialization program runs.

Refresh of input | _ _ _ _ _ | +Before starting the program operation, it reads the values of input contents and
image area - saves them to the input image memory area inside the PLC at once.

Operation
startup

Initialization -

Program operation _| It executes operations in order from start to end of the program.
processing -

Repeat
- -It saves the output data to the output image memory area based on the

[man of the program | . =

End o[lthe program

_| Ifthe program operation ends, it outputs the data saved to the output

Refresh of output
image area
Scan END
processing

It is the state to return to the initial step after completing 1 scan process. It
executes the below.

-Update of the timer, counter, scan processing time, F area flag, etc.

- -User event, data trace service

-1 -Loader communication service

-Self-diagnosis

-Embedded communication service(P2P, high speed link)

-Processing expansion, special communication modules

-Checking the state of the mode setting key switch

1-1 LSELeEcTRIC
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(2) Interrupt operation mode  (fixed cycle, external interrupt, internal device start, high speed counter)

It is the mode that suspends the currently executed scan program operation and handles the interrupt program
immediately when urgent priority matter occurs during execution of the PLC scan program. The signals that inform
the CPU of such interrupt occurrence is called ‘interrupt signal’ and there are 4 kinds as below. For more details on
each interrupt operation, refer to Section 1.1.5 ~ 1.1.10.

« Fixed cycle signal: Interrupt signal occurring at the fixed interval

« External input signal: External contact (PO008~0000F) input signal

« Internal device: In case the internal device value is matched with the set occurrence condition

- High speed counter: In case the high speed counter current value is matched with the set value

Operation
startup

Initialization

Refresh of input
image area

Repeat

Program operation

[Start oflthe program

Scan END processing

processing

signal

Return of the
program

End of fhe program

Refresh of output

Image area

Occurrence of interrupt

When the interrupt signal occurs during processing the
_| scan program, the execution of the scan program is
suspended for a while and the interrupt program is
executed first and then, it returns to the scan program.

Interrupt operation
processing

art of the interrupt program|

t
scan i
nd of the inierrupt program

(3) Fixed Cycle Operation mode
It is the mode that executes the scan program every fixed time.
After executing all scan programs, it stands by until the fixed cycle time and then, the next scan will resume at the
specified time.
At this time, the current scan time displayed in F area indicates the net program processing time except waiting time.
If the actual scan program processing time is longer than the fixed cycle, fixed cycle error flag will be turned On. The
flags related to fixed cycle operation are as below.

Bit Flag Name Name Description
. I the actual timeis| than the fixed
FOO5C | _CONSTANT_ER Fixed cycle error fl case ihie aciial stan fime 1 longer than fhe fxe
cycle set value
Fixed cycl tion i . !
FO080 | CONSTANT_RUN rul)riin;yc © operation 5 Turned ON during fixed cycle operation

1-2
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1.1.2 Execution processing in case of instantaneous interruption

If the input power voltage supplied to XGB basic unit is lower than the specification, the PLC will detect instantaneous

interruption.
When the PLC detects instantaneous interruption, the following execution processing will run.
Blackout time Execution processing
(1) Execution is interrupted, maintaining output state of when
instantaneous interruption occurred.
/ H (2) If instantaneous interruption is canceled, execution will
resume.
Input power (3) In case execution is suspended due to instantaneous

interruption, timer measurement and one for fixed cycle
interrupt will be continuously run.

/ (1) If instantaneous interruption exceeds 1ms, the PLC will
execute restart like the time when power is supplied.

Input power

instantaneous interruption within 1ms

instantaneous interruption over 1ms

The below figure shows the PLC'’s execution processing flow chart when instantaneous interruption occurs.

Instantanecus
interruption occurred

[ PLC operation stopped

Timer measurement

Neo

Neo
More than 10ms?

Yes

Compensation of the
Restart of the PLC current timer value

Clear instantaneous
interruption?.

End

Instantaneous interruption means the state that the PLC exceeds the allowable variation rage of the specified power
and is lower than the range. The brief (several ms ~ dozens of ms) blackout is called instantaneous interruption.

1-3
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1.1.3 Scan Time

The scan time is the time that takes to complete a single control operation from step O of the full scan program to

step 0 of the next scan; it is directly connected to the system’s control performance.

(1) Scan time formula

The scan time is the sum of the process time of the scan program and interrupt program written by a user and

the PLC’s internal END processing time; it can be calculated by the below formula.

(a) Scan time = scan program processing time + interrupt program processing time + PLC internal processing

time

* Scan program processing time = Processing time of the user program excluding the interrupt program
* Interrupt program processing time = Sum of the interrupt program running time processed for 1 scan

* PLC internal processing time = Self-diagnosis time + /O refresh time + internal data processing time

+ communication service processing time  (processing XG5000 service and embedded communication)

MPU processing time Expansion interface processing time
PLC Analog module
Model Scan program | internal |Digital /O module (8 channels, Communication module
running (32K) |Processing| (32 points, 1 EA) 1EA) (200 byte, 1 block)
time
XBM-DN32H 8.3 ms 0.8ms 0.3ms 2.0ms 0.8ms

XBM 'H’ unit performs the control operation based on the below sequence. Accordingly, you can estimate the rough control

performance of the system to be designed by using the below calculation method.

I/O processing time

System processing

Communication module service

XG5000

Ladder processing

]
<4— Scantme ——»

| Self-processing

Exchange of I/O module data

Task processing
Basic unit [~ Ladder processing time I T | I \
g i
T2 OF
v
Expansion I I M
module \ |

Exchange of communication module data

Scan time = Ladder running time + system processing time + digital module I/O processing time + analog I/O

processing time + communication module processing time + XG5000 Service processing time

1-4
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(2) Example of calculating the scan time
The example of the high performance XGB PLC's system configuration and the calculation result of the scan
time are as follows.

ltems System Configuration
Basic unit SLOT2 | SLOT3 | SLOT4 | SLOT5 | SLOT6 | SLOT7 SLOT8
Product |y B\M-DN32H XBE-DC32A * 3EA XBF-AD04A * 2EA | XBL XBL-EMTA
name C41A
Operating i ) 200 Byte per module,
conditions 20kStep 1 block

Scan time= Ladder running time + system processing time + digital /0 processing time +
analog 1/0 processing time + communication module processing time + XG5000 Service
processing time = 8.3+ 0.8 + 0.3x3 + 2.0x2 + 0.8«2 +0.14s = 15.1ms

However, in the event of changing during RUN or writing communication parameters with XG5000, it requires
converting the program changed during RUN into executable machine code in the PLC or other internal
processing operations for changed communication parameters so the scan time may be temporarily increased
by several ms or more.

(3) Verification of the scan time
The PLC's scan time can be verified by using XG5000 or flag as below.
(@) How to use XG5000: Click TOnline; - "Diagnosis; - 'PLC information; - Performance; .

|‘Grane | Monitar Montar Bebup  Vindaw Wingaw BLE Infprmation - M
{8 Disssnnect FaY AMER

[ e BRLuLES U P Parsmince [Pazswnd [PLCATC

== iU Scan ime
Mz, 76ms Min: 3%ms  Cur! 40ms

Change Made

Mamery used

Progesm; B FErap 15 0 RN

| Detalls.,

cCommen S 1355 / 5568 <2

[ Dewlls,,,

.
» B A

07 puc pstory..

PLC Emeen W amings...
10 I emmation.
Seve PLE Hrtary.

II:“I. - L-Io_ée__l

(b) How to use flag : The scan time is saved in the below system flag (F) area.

WORD Flag Name Name Description

FO050 | SCAN_MAX timl\gaxmum scan '(I)'rﬁr:gngest scan time (update in case of occurrence only), in

FO051 | SCAN_MIX Minimum scan time '(I)'hlin sshortest scan time (update in case of occurrence only), in

FO0052 | SCAN_MAX | Currentscantime |Running time of this scan (scan update), in 0.1ms

1'5 | LS—ELECTRHC
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1.1.4 Program Composition

The program is composed of all function factors required to perform a specific control and they are saved in the
basic unit's RAM or flash memory. The function factors to execute the program can be generally divided as below.
Function factors Executing details
o After applying power, it is the program that is firstly executed after completing the self-
initialization operations required to operate the PLC. It should run until the INIT_DONE
command executes.
eWhen the initialization program runs, only the initialization program is available until the
Initialization program INIT_DONE command runs; the scan program and fixed cycle, external interrupt, internal
device task program are not executed. All other embedded functions such as I/O refresh, high
speed counter, communication are normally executed.
e It is used to program various operations required for the initial settings of the system
configured with the high performance XGB PLC.
eRepeated regularly at every scan. It performs the operation repetitively from the first step to
the last step in order of being written.
olf the fixed cycle interrupt, external contact interrupt, high speed counter interrupt occur
Scan program during execution of the scan

program, it will stop the scan program and return to the scan program after executing
the relevant interrupt program.
eExecuted at every set cycle regardless of the scan program. It can be applied to execute the
following time conditions.
» Execution at the shorter time interval than 1 scan processing time
» Execution at the longer time interval than 1 scan processing time
» Execution at the fixed time interval
e Executed every time the input conditions (rising edge, falling edge, transition) of the set
external input signal occur. It can be applied when immediate execution is required for external
input conditions.

Fixed cycle interrupt
program

External contact
interrupt program

High speed counter

. eExecuted when the high speed counter’s current value is matched with the set value.
interrupt program

eExecuted when the set internal device is matched with relational conditions.

eDetects whether starting conditions of the internal device interrupt occurs during END after
executing the scan program

Subroutine program e Executed only when the input condition of the CALL command is On.

Internal device
interrupt program

1) Make the interrupt program as shortly as possible. In case the same interrupt occurs repeatedly during
executing the interrupt program, O/S watchdog error may occur with non-execution of the scan program.
(In case the self-interrupt occurs during executing the interrupt program, task conflict error may occur.)
2) Although interrupts with low priority occur several times during executing the one with high priority, the interrupt
will run just once so you should pay attention to set up the priority.
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1-7

1.1.5 Interrupt

(1) Interrupt processing flow chart
It describes the PLC's operation flow chart, giving you the example of setting the interrupt program as below.

o Interrupt setting

Interrupt type Interrupt Name Priority Task No. Program Name Remarks
Initialization InterruptO - - Initialization program
Fixed cycle 1 Interruptl 2 0 Fixed cycle 1
External Interrupt2 2 16 External
Internal device | Interrupt3 3 24 Internal device
High speed Interrupt4 4 40 High speed counter
counter
Fixed cycle 2 Interrupts 3 1 Fixed cycle 2
Scan program -
f Initializing
l (Before INIT_DONE instruction)
Interrupt 1_Cycle time ‘\'l Cycle time 1 execution
occur
Cycle time 1/ l Cycle time 1 execution
external occur
simultaneously l External I/O execution
v
Internal device
Interrupt occur
v
Cycle time 2 '\'l Cycle time 2 execution
occur
v Internal device interrupt
S
END l execution
[ Cycle time 1 1 Timed-driven 1
l execution execution
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If the interrupt with the same priority occur at the same time, the early set interrupt will be executed first.
case ‘interrupt 1’and‘interrupt 2’occur at the same time, ‘interrupt1'will be executed first.)
If the interrupt with higher priority occurs during execution of interrupts, the interrupt with higher priority will be
executed first.
All interrupts are allowable (Enable) when the power is On. If you want to run by interrupt program or prohibit
them, you can use El, DI command.
The internal device interrupt will run after getting the END command.

1)
2)

3)

4)

(In

(2) Types and operation standards of tasks
The types and operation standards of tasks that are available for the high performance small-sized PLC are as

below.
e . .
Specp Fixed cycle task External contact task Internal contact task  |High speed counter task
Maximum
16 EA 8EA 16 EA 8EA
number
) Rising or falling edge of the High speed counter
Fixed cycle (Canbe setupto| = ) ) )
Start ) basic unit PO08~PO0F Internal device's designated  |comparative output O /
. 4,294,967.295 seconds, in  |. . - .
conditions 1ms) input contacts conditions The minimum set value is
matched
. Executed immediately when ) ) Executed when the current
Detection . ) . Executed with searching . .
Executed cyclically at every |the edge of the basic unit N ) counter value is matched with
and o conditions after completing the o
) setting time PO08~POOF the minimum set value of the
Execution . scan program .
input contacts occur comparative output O
Detection .
Delayed for the maximumof | . Delayed as much as the . .
delay Within the maximum of 0.05ms ; . Within the maximum of 0.25ms
ims maximum scan time
Time
o 2 ~7 level setting
Priority of )
. (2 level has the highest Same as the left Same as the left Same as the left
executions .
priority)
Designated without . . . ) . .
] Designated without overlapped|Designated without overlapped|Designated without overlapped
Task No. overlapped users in the ) ) )
users in the range of 16~23  |users in the range of 24~39  |users in the range of 40~47
range of 0~15

(3) Processing method of the task program
It describes the common processing methods and instructions for the task program.
(a) Characteristics of the task program
* In contrast with the scan program, the task program runs only when the execution conditions occur
without repetition processing. When writing the task program, consider this point.
For example, if the timer and counter are applied to the task program with the fixed cycle of 10 seconds,
the maxim error of 10 seconds may occur in the timer. The counter reflects the input state every 10
seconds so the input that changed within 10 seconds is not counted.
(b) Execution priority
* In case several tasks to be executed stand by, the task program with high priority should be processed
first. If the tasks with the same priority stand by, they should be processed in order of occurrence.
* When the fixed cycle task and external contact task occur at the same time, the task set early by

1-8
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XG5000 will be executed by priority.

* Set up the priority of the task programs in consideration of characteristics, importance of the programs
and urgency of required executions.

(c)Processing delay time
The delay of task program processing is caused by the below causes. Consider these factors when setting
up tasks and writing programs.
* Delayed detection of tasks  (Refer to the detailed description of each task.)
* Program execution delay due to execution of the preceding task program
* Input/output data refresh of expansion special module
(d) Relation between the initialization, scan program and the task program
* When executing the initialization task program, the fixed cycle, external contact, high speed counter,
internal contact task cannot be started.
*The scan program has the lowest priority so when the task occurs, the scan program will be suspended
and the task program will be executed preemptively. Accordingly, in case the tasks occur frequently during
one scan or they converge intermittently, the scan time may be extended abnormally. You should consider
this point when setting tasks.
(e) Protection of the currently running scan program by prohibiting tasks execution
* If you do not want the scan program to be suspended by the task program with high priority during
executing the scan program, you can partially prohibit the execution of task programs by using the below
DI, El command in order to protect the scan program.
(When the power is supplied to the PLC, the initial values of all tasks are El (allowable) state.)

Con’(ljman Use Description
El }—‘ Allows the start of all tasks.
DI DI Prohibits the start of all tasks.
EIN EIN Allows the start of the task designated as n.
DIN Prohibits the start of the task designated as n.

(4)Verification of task program
After writing the task program, verify it based on the following instructions.
(a) Are the occurrence conditions of tasks proper?
If tasks occur frequently beyond necessity or if several tasks occur in one scan, the scan time may be
extended or become irregular. / If you cannot change task settings, check the maximum scan time.
(b) Are the priorities of tasks arranged well?
The task program with low priority may be delayed and fail to be executed in time due to the task program

with high priority, in some cases, the pending tasks occur redundantly during execution of the preceding
tasks so it may lead to tasks conflicts.

Set up the priority in consideration of urgency, running time, etc. of tasks.
(c) Are task programs made as shortly as possible?

Long running time of the task program can cause the long or irregular scan time or may lead to the conflict of task
programs. Make the task programs as shortly as possible.

Especially, when attaching expansion special module, or using PUT,GET instructions, program processing might
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be delayed.( More than 10ms task cycle is recommended).
When making the task program with fixed cycle, the task program should be executed within 10% of the operation
cycle of the shortest task among several tasks.
Ex.) When the task program’s running time is 1ms, the fixed cycle time should be more than 10ms.

(d) Is the protection of the program needed for the task with high priority during execution of the program?
If the other task interrupts during execution of the task program, after the executing task is completed, among
pending tasks, the one will run in order of priority. If you do not want interruption of other tasks during
execution of the task program, protect the program with DI, El applied commands.

(5)Example of program configuration and processing
The example of the program execution sequence is given under the registered tasks and programs as below.
* Registered task programs

Interrupt source | Interrupt Name Priority Task No. Program Name running time
Fixed cycle 10ms_fixed cycle 3 0 Program1 2ms
Internal contact Internalcontact_ MQO |5 24 Program2 ms
External contact  |Externalcontact P08|2 16 Program3 2ms
- - - - Scan program 17ms
Scan startup End of Scan program
(Initial operation New scan startup

v v v
Execution of Scan—-_ -

program
Execution of program 1 -
Occurrence of ‘

10ms_fixed cycle

Execution of program 2 -—-—

Occurrence of Internal

contact %M000 - -

Execution of program 3

Occurrence of external

contact %Q000 Time >
0 678 10 12 20 22 2425 30 32 34
Time (ms) Executed details
0~6 The scan program starts and is executed.

Request on running the external contact interrupt is entered and the scan program is interrupted and
the program 3 runs. There is the request on rerun at 7[ms] but it is ignored since the program is running.
8~10 The execution of the program 3 is completed and the scan program will run continuously.

There is the request on running 10ms_fixed cycle interrupt so the scan program is interrupted and the
program 1 runs.

12~20 |The execution of the program 1 is completed and the scan program that was interrupted runs

6~8

10~12

| 1-10
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1-11

continuously.
Although there are the requests on 10ms_fixed cycle interrupt and the external contact interrupt at the
20 same time, the external contact interrupt has higher priority so the program 3 runs and the program 1
stands by for execution.
20~22  |The scan program is interrupted and the program 3 runs.
2924 The execution of the program 3 is completed and the pending 10ms_fixed cycle interrupt program 1
runs.
24~25 | The execution of the program 1 is completed and the scan program is finished.
25 The program 2 is executed by checking the interrupt request on internal contact MO of P2 at the time
of completion of the scan program.
time (ms) Executed details
25~30 |The program 2 runs.
30-32 The request on 10ms_fixed cycle interrupt occurs and the 10ms_fixed cycle has higher priority so the
program 2 is interrupted and the program 1 runs.
32~34  |The execution of the program 1 is completed and the program 2 that was interrupted is finished.
34 The new scan starts (startup of executing the scan program)

1.1.6 Initialization task

(1) How to set up the task
You can add initialization tasks in the project window of XG5000 as below and add the programs to be
executed. For more details, refer to the XG5000 manual. (You cannot add tasks on online. After disconnecting
the PLC, add tasks.)

(@ Adding task: Select "Project; — TAdd ltems; — "Task; or after clicking with the right mouse button on
the project name of the project tree, select  Add Items; - "Task; as shown in the below figure.

Project
4 3 XGB PROJECT *
a &F Network Configuration

% System Variable

a ) NewPLC{XGB;™"=="" ="
P9 variablercd  OPen
a [# Parameter

4 (2] Scan Progr;

v R x MewProgram X

] Unspecified Network
&2, NewPLC [BOSO Internal Cnet]
i g% MewPLC [BOS1 Internal FEnet]

Add Ttem 4 PIC...
T rt i Fil 4
mport from File Task...

Export to File...
portto File Program...

NewProl Export network settings to file... Function...

Jé Cut Ctrl=X Function Block...
Copy Ctrl+C Data Type...

B paste Crl

X Delete Delete
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(b) The screen for registering the task will be displayed. Click TInitialization; in the execution conditions
and enter the task name.

-
Task P
Priority: Z
(Cyde time: 0~31, If0: 32~63, Internal device:
Tasknumber: |0 64n05)

Execution condition
@) Initizlization

() Cyde time ms
1/0 ‘
I1/0 execution conditions

(@) Rising Falling Transition

@ Internal device | grT

Internal device execution conditions

Device: < 0
(@) Rising Falling Transition on Off
High-speed counter Channel: 0

\

(c) Click on the right mouse button on the registered task and click "Add ltems; - "Program; .

poject - 3 x P erera <

4 B XGB PROJECT *
4 HF Network Configuration
. 4 Unspecified Network

--Sg System Variable
4-f) NewPLC(XGB-XBCU)-Offline
4 Variable/Comment

[#® Parameter

. Basic Parameter

8 VO Parameter

H Internal Parameter
Scan Program
NewProgram
< Initialization(Initializy

4

Open
Add Item 4 e
] Impart from File D Task...
B Export to File.., Program
Export network settings to file... Function
LSy View High-speed Link Vi JVERCHS Ctrl=X Function Block...

(d) Make the necessary initialization program and make sure to include the INIT_DONE command to the
initialization task program.
(If the operation conditions of INIT_DONE runs, the initialization task is ended and the scan program
runs.)

n PDDDIED [ TN 70000 1000 |]
Tnnuln INIT_DOME
3
END
5

ElLECTRIC | 1-12
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1.1.7 Fixed cycle task

(1) How to set up the task

(@) Adding tasks: Select "Project; — TAdd Items; — TTask; or after clicking with the right mouse button on
the project name of the project tree, select  "Add Items; - "Task, as shown in the below figure.
Project v 2 x P vewrooen < I

2 B XGB PROJECT *
2 EF Network Configuration
- Unspecified Network
% NewPLC [BOSO Internal Cnet]
dib MewPLC [BOS1 Internal FEnet]
-8 System Variable
4 () NewPLC(XGB-XBCU)-Offline
-2 Variable/Comment
a.[#% Parameter
LB Basic Parameter
[ VO Parameter
oM Internal Parameter
4 -[2] Scan Program
NewProgram
-4 Initialization(Initialize]

Open
Add Ttem =
- 3
Impaort from File Task...
Export to File... Program...

Export network settings to file... Function...

[RUIEY View High-speed Link  Viel Sllai Ctri+X Function Block...
Function/FB Copy Ctri+C Data Type...

(b) The screen for registering the task will be displayed. Click TFixed cycle; in the execution conditions and
after entering the task name, input the items required for setting as below

ltems Input range Description

priority 2~7 Designates the priority of tasks.

Designates the task number.
The numbers overlapped with are not available.

Task No. 0~15

cycle 1~4,294,967,295 (ms) Designates the task’s running cycle.
-Task l—‘—J@ - [
Task name:
Priority:
(Cydle time: 0~31, [JO: 32~63, Internal device:
Tasknumber: 0 64~95)

Execution condition

() Initilization

@) Cyde time ms
110 g
I/O execution conditions

(@) Rising Falling Transition

() Internal device  |grT

Internal device execution conditions

Device: < 0
(@) Rising Falling Transition on off
High-speed counter Channel: |0

1-13 LS 5 ECTRIC
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(c) Click on the right mouse button on the registered task and click "Add Itemss - TProgram, .

4B XGB PROJECT *
4 &5 Metwork Configuration
. - Unspecified Network
% MewPLC [BOSO Internal Cnet]

% system Variable

4. NewPLC(XGB-XBCU)-Offline
L5249 variable/Comment
4.[§ Parameter

B Basic Parameter

[ /O Parameter

> [H Internal Parameter

Scan Program

] MewProgram

il cle(® Cycle Time:200ms, Priority:2
< Cycle(® Cy ty. -
Add Item 3 PLC...
Impaort from File »
B Task...
Export to File...
@ P Program...
Export network settings to file...
L . Function...
[Ze=8 View High-speed Link View P2P 3{, Cut Ctrl+X Function Block...
O E‘—H e Hrlai™ Mata Tuna

(d) Register the task program name and comment.

-

Program

.
[ B[]
Program name:
Name_Cydel

Language

@ LD SFC ST

Program description:

(e) If the program window for writing the task program is displayed, you can make the task program here.

MewProgram Name_Cycle X

LSE.ecrric | 1-14
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(2) Instructions to use the fixed cycle task

The corresponding task program with fixed cycle runs at every set time interval  (running cycle) and keep
the below instructions in mind.

» When the specific task program with the fixed cycle runs currently or stands by for execution, if the request
on running the same task program occurs, the newly occurred task will be ignored.
» The timer generating the request on running the task program with fixed cycle works only when the
operation mode is RUN mode. Ignore all the blackout time.
» When setting up the running cycle of the task program with fixed cycle, the request on running several task
programs should not occur.
If you apply 4 task programs with the fixed cycle of 2 seconds, 4 seconds, 10 seconds, 20 seconds, 4
execution requests occur simultaneously every 20 seconds and 4 tasks runs at once so the scan time
may be longer momentarily.

1.1.8 External contact task

(1) How to set up the task

(@) Adding tasks: Select Project; — TAdd Items; — Task; or after clicking with the right mouse button on
the project name of the project tree, select  "Add Items; - "Task; as shown in the below figure.

SN a0
a4 B% ¥GB PROJECT *
4 & Metwork Configuration
. a - Unspecified Network

MewPLC [BOSC Internal Cnet]
&% NewPLC [BOS1 Internal FEnet]
& System Variable
‘ﬁ NewPLC[XGE-XBCU)-Offline
-2 Variable/Comment
a [@ Parameter
- ..[E Basic Parameter Add Item r PLC...
& /O Parameter

Open

i Import from File L4
- -H Internal Parameter ” _ L
F .. SCan PngrEm il R Pragram...
L. [fF MewProgram Export network settings to file...
g = - Function...
X Cut Ctrl=X Function Block...
Copy Ctrl=C Data Type...
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(b) The screen for registering the task will be displayed. Click

(c) Click on the right mouse button on the registered task and click

and after entering the task name, input the items required for setting as below.

TExternal contact, in the execution conditions

ltems Input range Description
Priority 2~7 Designates the priority of tasks.
Task No. 16-23 Designates the task number. .
The numbers overlapped with are not available.
Contact No. | 8~15 Designates the task start contact number.
Startin .. . . . .
. g rising, falling, transition Sets up starting conditions of tasks.
conditions
Task [ 2l &J
e

Task number: 15 Device:24~39

High-speed Counter:40~47)
Execution condition

() Initialization
) Cyde time ms
@ 1/0 o

1/O execution conditions

j: 0 Falling J( =) Transition ﬂ

@ Rising

) Internal device BIT
Internal device execution conditions

Device: < o

@) Rising Falling Transition on Off

) High-speed counter Channel: 0

{Cydle Time:0~15, External Contacts: 16~23, Internal

FAdd Itemsy - "Programy .

2=m= > 3 x 7 Newprogram
4B XGB_PROJECT * N
T HEY3 74 !
L e 712 HEYS ‘
: £, NewPLC [BOSO LEZH Cnet]
: 55’3, NewPLC [BOS1 LHZ FEnet]
L@ Aam s Ta001
j = = _ e
4 NewPLC(XGB-XBCU)- 2 Z2}91
L s
PRE ] 10
7|2 D0 E
H vo m2og 12
»-[E WE e
. 2% E20 13
: ffE NewProgram
ey BIEI|(0 BZE7):200ms, LHEY
<®> =7 =7 ms, 5 4 =710}
B2 =71 v PLEIO)
MYELEH T2 7| 4 S
Ej23(T)...
oY 2 T2 X EHE).. —
D3I &7| PR ET| & =z=usmze =
& Ctri=X =44 (F..,
. Ctri+C =
B =0g7m Ctri+v g
W AH(D) Delete
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(d) Register the task program name and comment.

Program

-
| 2 [
Program name:

Mame_External
Cancel

Language

LD

[95]
T
(@]
921
=

Program description:

(e) If the program window for writing the task program is displayed, you can make the task program here.
(3) Instructions to use the external contact task

When the rising, falling or transition conditions occur in the set input contact, the corresponding external contact task
program runs and keep the below instructions in mind.

« 8 external contacts are available in the range of POO08~PO00F.

» When the specific external contact task program runs currently or stands by for execution, if the request on
running the same input task program occurs, the newly occurred task will be ignored.

* The input contact monitoring for the external contact tasks is executed only when the operation mode is
RUN mode. The input contact monitoring for task startup is not executed in STOP mode.

» The detection delay time of the external contact task is approximately 50us.

» When designing the system, several external contact tasks should not start at the same time. If POO08 ~

POOOF contacts are ON at the same time under all the external contacts of PO008 ~ POOOF are set as the

external contact tasks, 8 external contact task programs run at one so the scan time may be longer

momentarily.
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1.1.9 Internal device task

(1) How to set up the task

(@) Adding tasks: Select Project; — FAdd Items; — [Task; or after clicking with the right mouse button on
the project name of the project tree, select  Add Items; - "Task; as shown in the below figure.

| Projec v 2 x I newprogram < T

a4 EF XGB PROJECT *

4 & Metwork Configuration

: )--éﬁﬂ Unspecified Network
: MNewPLC [BOSO Internal Cnet]
5??, MNewPLC [BOS1 Internal FEnet]
-89 system Varizble
4 ) NewPLC(XGB-XBCU)-Offline

23 variable/Comment Open

a-[§% Parameter
P Basic Parameter Add Ttem 3 PLC...
[ /O Parameter

H Import from File ¥
.. Internal Parameter Task...
=] Scan Program B eworttoFie.. Program..
MewProgram Export network settings to file... .
X cut Ctrl+X Function Block...
Copy Chrl+C Data Type...

(b) The screen for registering the task will be displayed. Click Internal device; in the execution conditions and after
entering the task name, input the items required for setting as below.

ltems Input range Description
Priority 2~7 Designates the priority of tasks..
Task No. 24~39 Designates the task number. .
The numbers overlapped with are not available.
Internal device BIT, WORD Selects the device type that will start the task.
. . . Input directly the device that will start the task and set the startup
Device Direct input .
conditions.
Rising | Starts the task in case of rising edge.
Faling | Starts the task in case of falling edge.
. Rising, falling, transition, On,| Transitio . . .
Bit Off 9 9 N ” Starts the task in case of rising or falling edge.
On Starts every scan task during ON.
Off Starts every scan task during OFF.
Starts the task when the word is less than the set
Startup <
" value.
conditio -
ns - Starts the task when the word is less than or equal to
B the set value.
Starts the task when the word is the same as the set
Word | <, <=, ==, >=, > ==
value.
.- Starts the task when the word is more than or equal
- to the set value.
S Starts the task when the word is more than the set
value.

Erectric | 1-18
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Task M

Pricrity:

{Cyde Time:0~15, External Contacts: 16~23, Internal
Task number: 24 Device: 24 r3

9,
High-speed Counter:<40~47)

Execution condition

) Initialization
() Cyde time ms
@ 1o =

I/0 execution conditions

Rising Falling Transition

@ Internal device  [grr =
Internal device execution conditions

Device: mo 3 o

@) Rising f- ) Falling % ) Transition d: [

() High-speed counter Channel: |0

on orL T

(c) Click on the right mouse button on the registered task and click "Add Itemsys - TProgram, .
" Project vRx 'W_

4 % XGB PROJECT *
4 &% Network Configuration
i a @ Unspecified Metwork
% MewPLC [BOSO Internal Cnet]
E ﬁ MewPLC [BOST Internal FEnet]
% System Variable
40 NewPLC(XGB-XBCU)-Offline
-4 Varigble/Comment
a-[ Parameter
Basic Parameter
[ /O Parameter
» -5 Internal Parameter
a Scan Program
MewPragram
<& Internal(24 Internal DevicerM0000D, P

Open

Add Item L PLC...

T rt i Fil 4

mport from File sk

Export to File...

port to File Program...
O = Export network settings to file... Fundtion...
View High-speed Link  View P2P % ot Ctrl=X Function Block.

Function/FB -1 Copy Ctrl=C Data Type...

(d) Register the task program name and comment.

Program

Program name:

Name_Internal

Language

@ LD SFC ST

Program description:
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(e) If the program window for writing the task program is displayed, you can make the task program here.
(2) Instructions to use the internal device task

The internal contact task detects the startup conditions of the internal device set by the scan END and runs the
relevant internal device task program. Keep the below instructions in mind.

*The internal device task program runs when the scan program is completed. Accordingly, although the
execution conditions of the internal device task program occur in the scan programs or task programs (fixed
cycle, external contact, high speed counter), it will run at the time of completing the scan program instead of
running immediately.

* In the case of the internal device task, the execution conditions are searched when the scan program is
completed. Accordingly, if the execution conditions of the internal device task occur and dissipate by the scan
program or other task programs, the task will not run since the execution conditions cannot detected at the
time of searching the conditions.
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1.1.10 High speed counter task

(1) How to set up the task

(@) Adding tasks: Select Project; — FAdd Items; — Task; or after clicking with the right mouse button on
the project name of the project tree, select  Add Items; - "Task; as shown in the below figure.

Project v B X MewProgram X

4 @ XGB PROJECT *

4 g Metwork Configuration

| 4 Unspecified Network

% MewPLC [BOSO Internal Cnet)

g MewPLC [BOSL Internal FEnet]
.5 system Variable
‘@ NewPLC{XGB-XBCU)-0ffli

.29 Variable/Comment

4 [ Parameter

¢ L.JE Basic Parameter
G /O Parameter Impart from File » Task...

» - Internal Parameter & Exportto File...

Open

Add Item L4 PLLC...

: Program...
4 " 5can Program Export netwaork settings to file... )
L8 NewProgram Function...
¥ cut Ctrl=X Function Block...
Copy Ctrl=C Data Type...

(b) The screen for registering the task will be displayed. Click High speed counter; in the execution conditions
and after entering the task name, select the channel.

-
Task &Iﬂ_hj
Task name: High-speed)| oK
—
(Cyde Time:0~15, External Contacts: 16~23, Internal
Task number: 0 Device:24~39,

High-speed Counter:40~47)
Execution condition

() Initialization
@) Cyde time ms
5 1o T

10 execution conditions

(@) Rising ;,f Faliing h Transiﬁonﬂ

() Internal device | g7

Internal device execution conditions

Device: < 0
(@) Rising f Falling % TransitionﬂOn Of'fo

(") High-speed counter Channel: |0
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(c) Click on the right mouse button on the registered task and click "Add Itemss - TProgramy .

Projec v 2 x [ newprogram x [

4% %GB PROJECT *
2 F Network Configuration
4D Unspecified Network
% NewPLC [BOSO Internal Cnet]
ﬁﬂﬁ NewPLC [BOS1 Internal FEnet]
- System Variable
4 i) NewPLC(XGB-XBCU)-Offline
.29 Variable/Comment
a [ Parameter
i8] Basic Parameter
- /O Parameter
- Internal Parameter
-(&fl Scan Program
P NewProgram
...<¢% High-speed(40 High Spesd Counter{

Open
Add ltem » PLC...
Import from File »

Task..
Export to File...

Export network settings to file...

Program...
Function...

< i ¥ cut Ctrl=+X Function Block...

(d) Register the task program name and comment.

Program LI—@
Program name:
i L,
Language
@ LD SFC El

Program description:

(e) If the program window for writing the task program is displayed, you can make the task program here.
(2) Instructions to use the high speed counter task

» When the high speed counter’s current value in the selected channel becomes equal to the comparative output
set value of 0 of the relevant channel in the below Fig., the high speed counter task will be detected and the task
program will run.

« You can check whether the conditions of the high speed counter task occur at every 250us cycle so detection

delay may occur up to 250us.

* The operations of the high speed counter task are performed only when the operation mode is RUN

mode.
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1.2 Operation mode

The high performance XGB PLC has 3 operation modes; RUN mode, STOP mode, DEBUG mode.
This section describes the execution processing of each operation mode.

1.2.1 RUN mode

It is the mode executing the program normally.

First scan of
RUN mode

4
First scan of
RUN mode

Initialization
of data area

L

R efresh the input ERRORE Mode
image area

'

Program execution
Keeping Irterrupt program execution
RUH Mode

r

Crecking the cperating state and
failure of exparsion modues

i
Refresh the
output image

!

ange npﬁhtiu
mode?

Mode change

(1) When changing the mode from other into RUN
Initialize the data area at the beginning stage and check the validity of the program to determine whether it can
be executed or not.

(2) Execution processing details
I/O Refresh and program operation are executed.
(a) The interrupt program is executed by detecting the startup conditions of the interrupt program.
(b) Normal operation or fail of the equipped module is checked.

123 | LSELecr
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(c) Communication services are executed with other internal processing.
1.2.2 STOP Mode

It is the mode of block state without operations of the program. In STOP mode, you can write the programs and
parameters through XG5000.

(1) When changing the mode from other into STOP
Eliminate the output image area and execute Output Refresh.

(2) Execution processing details
(@) /O Refresh is executed.
(b) Normal operation or fail of the equipped module is checked.
(c) Communication services are executed with other internal processing.

1.2.3 DEBUG Mode

It is the mode to find errors of the program or track the operation processes. You can convert the mode into Debug in

STOP mode only. Though this mode, you can verify the program by checking the execution status of the program and
details of each data.

(1) When changing the mode from other into DEBUG
(a)Initialize the data area at the beginning stage of changing the mode.
(b)Eliminate the output image area and execute Input Refresh.

(2) Execution processing details
(@) /O Refresh is executed.
(b) The debug operations will be executed based on the setting status.
(c) Output Refresh is executed after debugging until the end of the program.
(d) Normal operation or fail of the equipped module is checked.
(e) Other services such as communication, etc. are executed.
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1.2.4 Change of operation modes

(1) How to change operation modes
You can change the operation mode with the below methods.
(@) Change by the mode key of the basic unit

(b) Change by connecting the programming tool (XG5000) to the PLC

(c) Changing the operation mode of the other basic unit connected to network with XG5000 accessed to the

basic unit 1 (remote access)

(d) Change by using XG5000, HMI, communication module connected to the network
(e) Change by the ‘'STOP’ command during execution of the program

(2) Kinds of operation modes

The following operation modes are set by the mode setting key of the basic unit and XG5000’s commands.

Operation mode switch XGS000 Operation mode Remarks
command
When the operation mode switch is
RUN Unchangeable Local RUN located in RUN position, the mode
change by XG5000 is impossible.
RUN remote RUN
STOP STOP remote STOP
Debug Debug
RUN >STOP - STOP

(@) The mode change by XG5000 is available only when the operation mode switch is in STOP state.
(b) If you want to change the mode into ‘STOP’ with a switch in the remote RUN state by XG5000, operate
the switch as STOP-> RUN - STOP.
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1.3 Memory

1.3.1 Data memory

(1) Bit device area

Various bit devices are provided by function. In terms of designation method, the first digit indicates the device
type; the middle digit indicates the decimal word position; the last digit indicates the hexadecimal bit position in

word.
Displayi h istics of
iIsp aylng_ areas | Cl aracte_rls ics 0 Surees
by device devices
It is the image area saving the state of I/O contacts. The device reads the
P0O000~P1023F I/O contact input module state and saves it to the P area.

The P area data saving operation results is saved to the output module.

M0000~M1023F

Internal contact

It is the internal memory to save bit or word data in the program.

L0000~L4095F Communication The device d|splays the state information of high speed link/P2P service
contact in the communication module.
Contacts against |1t is the device area maintaining the data during blackout. It can be used
blackout for without setting the parameters against blackout separately. (Among K
KO0000~K4095F | embedded special |areas, some areas are used by the embedded high speed counter, data
functions log, PID function. If ‘Write' is executed in the relevant area, the
embedded function will not work normally so be careful about this.
FO000~F1023F Spedial contacts Itis the _system flag area managing the flags required to operate the
system in the PLC.
T0000~T1023 Timer contacts :;[ 6|1|sut:Se area saving the state of the timer contacts/current values/set
C0000~C1023 Counter contacts It is the area saving the state of the counter contacts/current values/set

values.

S00.00~S127.99

Step controller
128 x 100 Step

It is the relay for step control.

(2) Word device area

Displaying areas

Characteristics of

: . P
by device devices urpose
_ It is the area keeping the internal data. It also can be expressed as
D0000~D10239 |Data t : .
aaregister bit. (Ex.: No.0 bit of DO000.0-> DO)
U00.00~U0831 | Analog data register It is the register used to read the data from the special module

equipped to the slot. (It can be expressed as bit)

NOO00~N10239

Communication data

register

Area saving the P2P service of the communication module.
(It cannot be expressed as bit)

Z000~Z127

Index register

Dedicated device to use index functions
(It cannot be expressed as hit)

Timer’s current value o .
TO000~T1023 . Area indicating the timer’s current value.
register
Counter’s current value oL ,
C0000~C1023 register Area indicating the counter’s current value.
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1.3.2 Memory block diagram

P0000

M1023
K0000

K4095
Fo000

F1023
L0000

L4095
5000

5127
T0000

T1023
C0000

C1023

Bit data area

1/0 relay
(16,384 points)
P
Auxiliary relay
(16,384 points)
M
KEEP relay
(65,536 points)
K
Special relay
(16,384 points)
F
Link relay
(65,536 points)
L

Step controller

(128 * 100 poin’isi
S

Timer
(1,024 points)

[ T ]

Counter
(1,024 points)

[ € ]

D0000

D10239
N0000

N10239
U00.00

uos.31

Z000

Z127
T0000

T1023
T000

T1023
€0000

C1023
€0000

C1023

Word data area

Data register
(10,240 words)

User program area

Parameter area

Communication data
register
(10,240 words)

N

Analog data register

(288 words) U

Idex register

(128 words) 7 ]

Timer set value
(1,024 words)

Timer current value
(1,024 words)

Counter set value
(1,024 words)

Counter current value
(1,024 words)

User program area
(20kStep)
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1.3.3 Setup of the data latch area

If you want to keep and use the data required for operations or data generated during operations even when the
PLC restarts after the stoppage, ‘data latch’ can be applied. You can use the certain areas of some data devices as
the latch areas by setting parameters.
*You can set up the latch range for the below devices by parameters.

Device Latch areal | Latch area 2 Characteristics
P X X Image area saving the 1/O contacts state
M 0] 0] Internal contact area
K X X Contacts that keep the contact state during blackout.
F X X System flag area
T @] @] Arearelated to the timer  ( For both bit/word )
C @] @] Area related to the counter (For both bit/word)
S 0] 0] Relay for step control
D 0] 0] Area saving general word data
U X X Analog data register  (Not latched)
L X X High speed link/P2P service state contacts of the communication
module (Not latched)

N X X Communication module’s P2P service address area (latched)
Z X X Register for index only  (Not latched)
R X X File register (latched)

*K, N, R devices can be basically latched without setting parameters.

= P, U, Z devices cannot be latched.

(1) How to set up the latch area
(a) After clicking the ‘Device Area Setup’ of the basic parameter, select the latch to be used and input the initial
address and end address.

Basic Parameter Settin

Basic Operation Setup | Device Area Setup | Error operation setup
Select latch area Latch Area
Selects the area to save data, If not Latch area 1 Latch area 2
selected, the set values in right Kind
table will be ignored, Use Start End Use Start End
[C]Enable area | [#|Enable area 2 U 0 0 0. B 0 v
" = 0 2047 0 [0 0 0
Tirner Boundary 5 0 i 127 [ i 0
Kind Start End T ] 0 2047 [ 0 0
100ms 0 999 Teiooms) | [C] 0 989 [ ] 0 0
10ms 1000 1999 T(1oms) | [ 1000 1909 1 O] 0 0
1ms 2000 2047 T(1ms) ] 2000 2047 1 [O] 0 0
Default ] [ =0l ] [ e

1-28




Chapter 1 Program Configuration and Operation Method

1-29

(2) Operation of the data latch area
(a) The device set as the latch area keeps the previous data without initialization when the power is recovered
after cutting the power supply of the PLC.

(b) You can delete the latched data in the following ways.

- Deleting latch1l, latch 2 with XG5000

- Writing with the program (The initialization program is recommended)
- Inputting O in the window of XG5000 monitor

Refer to the below table for Maintaining or Reset (clear) operation of the latch area data depending on the

PLC operations.
No. Operations Detailed operations latchl latch2 | Remarks
1 | Power On/Off On/ Off Maintain | Maintain
Reset by XG5000 Overall Reset Reset | Maintain
3 | Write program  (online) - Maintain | Maintain
Broken SRAM due to (breakdown of a
Reset Reset
4 | Broken backup data battery, etc.)
Broken data due to other reasons Reset Reset
. Latch 1 Clear Reset Maintain
5 | XG5000 online
Latch 2 Clear Reset Reset

(c) If you click TOnline; - © Reset/Clear ; - T Reset PLC ; - "Overall Reset; , the latch 1 area will be

cleared.

Online | Monitor Monitor Debug

=]
&

Be gk oD

Disconnect

Connection Settings...

Safety Lock

Safety Signature

Change Mode
Read...

Write...

Compare with PLC...

Set Flash Memory...

Control Redundancy

Communication module setting
Reset/Clear

Diagnosis

Force /O...
Skip I'O...
Fault Mask...

Module Changing Wizard...

Window  Window
BOAE MM R
A REE o 0|

3 Reset PLC...

v Reset Individual Module

Clear PLC...
Clear All PLC...

SD Memaory »

o

Delete Parameter(Standard Settings,HS Link,P2F)...

PLC Reset - NewPL

Mote: ¥G5000 will be disconnected after PLC Reset.
Select
() Reset
@ Overall reset
Info
Clears all errors warnings occurred in current PLC
and operates PLC.
Reboots the PLC after deleting latch 1(retain), 1O
skip, fault mask, forced 1jO.

Sometimes error fwarning occurs again even after
rebooting.

oK ] [ Cancel
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(d) After selecting "Online; - ™ Reset/Clear ; - TClear PLC  latch area 1,2, if you click “Delete”, it will be
Cleared.

| Clear ltern | Clear Memary | Clear Latch

Latch 1 Latch 2

Latch setin PLC

[] Latch1 [] Latch 2
Start device End device Start devicel End device

1] 0 0
2047
127
2047
191
200
205

(3) Deletion of data at once
If you click ‘Delete’ in the memory area, the memory of all devices will be deleted as ‘0'. So this function can be
used when you want to delete the certain area of the device at once.

(@) After selecting  TOnline; - ™ Reset/Clear ; - "Clear PLC ; - T Clear Memory ; , if you set up the
area to be deleted and click “Delete”, the device area will be cleared.

Clear ltern | Clear Mermory | Clear Latch
Select| Device Start device | End device [ Clear ]
& F 0 2047
i ¥ i} 5647 Select All
""" K i k)
I % T i 5047 Feset All
= 0 2047
[ = 0 3a3
i - - i 37
[ == I i 127
[ =< i 45
= 8] 1] 13999
(g =] A a 16383
= 0 32767

*In case the mode is changed into RUN by a switch in the remote RUN mode, the PLC is operates continuously
without intermission.

= Modificaiton is possible during run in the RUN mode by a switch but the mode change operaitons through XG5000 are
restricted. Only when mode change is not allowable in a remote site, set the mode switch in RUN position.
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Chapter 2 CPU Function
2.1 Type Setting

This section descries setting XGB PLC models.

-

Mew Project ' e l T |-
Project name:
File directory:  C:#XG5000% E |
CPU Series [KGE '] [P‘rodu::t Mame. .. ]
CPU type: [IGB—IBMH v] Auto-allocation
¥GBE-DR16C3
Program name:  XGE-DR32HL
¥GE-XBCE
¥GE-%BCER
Program language ¥GB-¥BCEX
¥GE-¥BCH
®LD ¥GE-XBCS =T
¥GB-¥BCU
XGB-¥BMH
Project description: ¥GE-XEMS
PLC CPU Type | Language Description Remarks
NETT yp guag p
XGB- MK language | Dedicated product Modular type
DR16C3 guag P P
XGB- MK language | Dedicated product Compact type
DR32HL guag P pact typ
Economic : XBC-DR10/14/20/30E
XGB-XBCE | MK language XBC-DN10/14/20/30E, Compact type
XBC-DP10/14/20/30E
Compact type
XGB-XBCH | MK lanauage Deluxe: XBC-DR32/64H, XBC-DN32/64H (DC power PLC
guag XBC-DP32/64H P
XGB included)
Standard : XBC-DR20/30/40/60SU,
XGB-XBCS | MK language XBC-DN20/30S (U), Compact type
XBC-DN40/60SU
XGB-XBMS| MK language | Standard : XBM-DN16/32S , XBM-DR16S Modular type
XGB-XBMH| MK language | Standard : XBM-DN32S Modular type
high performance : Compact type
XGB-XBCU | MK lanauage XBC-DN32U, XBC-DN32UP, XBC-DN32UA (DC power PLC
9Ua9® | »BC-DP32U, XBC-DP32UP, XBC-DP32UA induge o

XBC-DR28U, XBC-DR28UP, XBC-DR28UA

n




Chapter 2 CPU Function

2.2 Parameter Setting

This section describes XGB PLC's parameter setting.

2.2.1 Basic parameter setting

If you click the basic parameter in the project window, the below screen will be displayed.
4 &% XBMH_PROJECT *

a8 Network Configuration

P i Unspecified Metwork

% MewPLC [BOSO Internal Cnet]
‘.. NewPLC [BOS1 Internal FEnet]
5% System Variable
4. NewPLC[XGB-XBMH)-Offline
.29 Variable/Comment
"..@ Parameter
. L.JH Basic Parameter
-, I/0 Parameter
¢ [E Internal Parameter
4 -[8] Scan Program

----- NewProgram
You can set up 3 items; ‘Basic operation setting’, ‘Device area setting’, ‘Error operation setting'.

Basic Parameter Setting I e M
Basic Operation Setup | Device Area Sstup | Error operation setup|
Basic operation settings Output Control
[7]Fixed period operation: [¥] Qutput during debugging
made {1~ 339ms) 1Ums [7]Keep output when an error occurs
Assign fixed points o /0 slott64) Keep output when converting RUN-> STOP

Keep output when converting STOP->RUMN
[T Delete all areas except latch when an error occurs
Timer Setup

Watchdog Timer: 500 mg
(10 ~ 1000ms)

Standard Input Filter: ms

Defautt | [ ma ][ sHa |

Classification ltems Descriptions Set values
Fixed cycle operation Set the fixed cycle operation time. 1~999ms
Watchdog timer Set the scan Watch Dog’s time. 10~1000ms
Standard input filter Set the standard input filter’s time. 1,3,5,10,20,70,100ms

Basic .

operations Output during Set whether allowing the actual output during| Allowable/Prohibited

debugging debug operation.

Output Hold when errors| Determine whether allowing the Output Hold

) . Allowable/Prohibited
occur function set in I/O parameters when errors occur
Device . .
. Selection of latch area Set each device’s latch area.
area setting
Error . Resumption of operation Determine whether stopping or resuming the operation
. in case of computational|. . Stop/Resume

operation in case of computational errors.

€ITors.
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2.2.21/0 parameters Setting

It is the function to set up and reserve the information for each I/O. If you click TI/O Parameter; in the project
window, the below setting window will be displayed.

vmsgan v oo <

=mili=E — ~~E-ana

| L]
All Base I St Base I [ Apply I [Current Consumption I
E”:ﬁ] Base 00 - Default Slot todule Comment
iz Slot 00 : Default
= Slot 01 : Default Tintemall - Digital Module List
e Slot 02 - Default 2 Elﬁ Input/Output Module
e Slot 03 : Default e Sl B M -DM32ZH [DC 244 INPUTATR 1

If you click the "™lodule; in the [slot; position, the list of each module will be displayed. Then, choose the
module that is matched with the actual system to be configured. The selected slot will be displayed as below.

All Base I et Bace I l Apply l [Current Consumption
- Base 00 : Default Slot Module Comment Input Fiter | Emergency Dut Allocation
..... £y Slot 00 : XBM-DN32 ¥EM-DN3ZH [DC 24V =
""" g Slot 01 - Default 1(Intemal]
..... = Slot 02 : Default 9
..... oy Slot 03 Default 3
..... 9 Slot 04 : Default 4
..... g Slot 05 : Default 5
Clak AE « Fuafaoale

2-3 | LSE.ecrric
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If you press In Detail; button on the slot image or the relevant slot position in the base window as below, the
window for setting the filter, emergency output will be displayed.

Details
Delete Slot

Copy to Clipboard

All Baze I Sef Baze I ’ Apply ] [ Current Consumption
EI@ Base 00 : Default || | ot | Module Cormment Input Filker | Emergency Out Allocation
&SIt 00X peggins "DNZZH (D 24v
L Slot 01 - D L ey
e Delete Slot
iz Slot 02 1 Dy
- Slot 03 : D Copy to Clipboard
i Slot 04 Default [T 4 |
Input/Output Module Setti || S| | Input/Cutput Module Setti léu
Module: I Module:
Input Input
Filter: Standard = Filter: [standard -]
I Standard I | |
Pulse Catch: 1ms Pulse Catch:  [C]8 []9 []10[] 1] 12[7] 130 14[] 15
3Ims
S5ms
10 ms |
Qutput 20 ms Qutput
1%00?_'55 - Cha I E mergency Output
Channel oormoo=ay T CIEEr Chanrnel 00 [00-07] Clear -
' Channel 01 [08-15] | Clear Chanrnel 01 [08-15] Hald
I
ok | [ cancel | [ ok ][ caneel

« In case each set details are different from the actually accessed 1/O module, ‘Module Type Mismatch Error’ occur and

the error will be displayed.
« If there is no setting, the CPU reads each /O module’s information for operation.

LSE ecrric | 24
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2.3 Self-Diagnosis Function

The Self-Diagnosis function is the function for the CPU part to diagnose the PLC system for defects. In case errors occur

during supplying the power to the PLC system or during operation, it detects errors to prevent malfunction of the system and
preventive maintenance.

2.3.1 Scan Watchdog timer (Scan Watchdog Timer)

The WDT (Watchdog Timer) is the function to detect the congestion of programs caused by PLC module’s hardware or
software.

(1) The Watchdog timer is the timer to be used to detect operation delay caused by the user program error. You
can set up the Watchdog timer’s detection time in XG5000's basic parameters as below (Initial value:  500ms).

Basic Parameter Setting '

. el

Basic Operation Setup | Device Area Setup | Error operation setup|

Basic operation settings QOutput Control

Fixed period operation:
mode (1 ~ 939ms) 10lms

Assign fiwed points to 1/0 slot(64)

V| Output during debugging
Keep output when an error occurs
Keep output when converting RUMN-> STOP
Keep output when converting STOP-»RUN

Delete all areas except latch when an error occurs
Timer Setup

‘Watchdog Timer:
(10 ~ 1000ms

Standard Input Filter: 2 ~|ms

500 s

| Default | [ £l ] | F ‘

= Tz

(2) The Watchdog timer monitors the scanning time during operation and when set detection time is exceeded, it
stops the PLC's operations immediately. At this time, the output status is maintained or cleared based on the
details of ‘Output Hold when errors occur’.

(3) Ifit is expected that the Scan Watchdog Time is exceeded since it takes more time to process the specific part

of the user programs  (in case of using FOR ~ NEXT command, CALL command, etc.), clear the Watchdog
timer through the ‘WDT’ command.

The ‘WDT’ command initializes the scan Watchdog time and restarts measuring time from O.

A
WDT &3zt

WDTIt2Esgt WDTIt2E gt

!
:

022 =I5t & I
WDT Hg M3l I
£ HIEND
< o)
< 1AM >
I

(Example of initializing scan Watchdog timer through the WDT command )

(4) In case the Watchdog error occurs, you can clear the error by resupplying the power or converting the mode
into STOP.

2-5
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2.3.2 Function to save error history

When errors occur, the high performance XGB basic unit records the error history to clean up causes easily. If you click
fOnline; - "ErrorMWaming; , you can see the current errors and the history. Remove the causes of errors referring to the
details and corrective measures of each error item.

Errar Log

Index Code Date Tirne Contents i

W92 30 2014-09-26 14:04:35.590 Module type mismatch error, Base 0, Slot 2
W9 30 2014-09-26 14:05:16,530 Module type mismatch error, Base 0, Slot 2
W3 30 2014-09-26 14:21:48,590 Module type mismatch errar, Base 0, Slot 2
| L] 2014-09-26 15:11:18.530  Module type mismatch error, Bage 0. Slot 2
Wi 30 2014-09-26 15:34:03,%30 Module type mismatch error, Base 0, Slot 2
W97 30 2014-09-26 15:45:29,590 Module type mismatch errar, Base 0, Slot 2
W9 30 2014-09-29 16:23:34,590 Module type mismatch error, , Slot 2

2014-09-29 16:: 590 Module type mismatch error, Base 0, Slot 2

Details/Remedy
Download after modifying /0 parameter, and try to run PLC again, -

[ Update | [ Clear |

Fead Al ] [ Save ] [ Close l
ltems Description Remarks
ErrorMWarning  |Displays the current ErrorAVarning. -
Error history  |Displays ErrorAWarning occurred in order of time. Saving up to 100

If you click ‘Delete’ in the Error/A\Warning window, all the saved error history will be deleted.
In case the error histories exceed 100EA, the histories are deleted in order from the one that occurred first and the
100EA recent histories are saved

2.3.3 Failure Management

(1) Failure Types
The troubles are caused by failure of the PLC itself, system configuration’s error, error detection of operational resullts, etc.
They can be divided into the failure mode stopping the operation for system safety; minor failure mode that informs a user of
failure warning and resumes the operation.
The failures of the PLC system are mainly caused by the below.
 PLC hardware’s problems
» System configuration’s error
* Operational error during execution of user programs
» Detection of errors caused by external device failure

(2) Operation mode in case of failures
In case failures occur, the PLC system records the failure details in the special flag (F area) and determines
whether resuming the operation based on the failure mode.

* In case of the PLC hardware’s failure
In case there are problems with the CPU, power, etc. that the PLC cannot works normally, the system will
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be stopped; In case of minor failures such as a battery's low voltage, the warning is displayed and the
operation will be resumed.

« In case of system configuration’s error
It is the failure occurred when the actual PLC’s module configuration is not matched with the module
configuration set in XG5000. The system will be stopped.

» Computational error during execution of user programs
In case of the numeric operation error (EX.: in case the denominator of division operation is 0) occurred
during execution of user programs, the details will be displayed in the error flag and the system will resume
the operation. If the operational time exceeds the operation delay monitoring set time during operation or
equipped I/O modules cannot be normally controlled, the system will be stopped.

» When operational errors occur during executing programs, you can determine whether resuming the operation based
on the settings of “Basic parameter -> Error operations setting -> Resume the operation in case of operational errors” of

the XG5000 project.
« This parameter’s default value is set as “Resume the operation in case of operational errors”.

« Detection of errors caused by external device failure

The failure of the external control device can be detected by the PLC’s user program; in case of detecting
failures, the system will be stopped; in case of detecting minor failures, only the detection status will be
displayed and the operation will be continued. (For the detailed use of the function to detect external device’s
failures, refer to the 2.3.6 Failure Diagnosis Function for the External Device.)

The information on failures occurrence is saved in the special relay (F area). Among F area flags, the
information related to the failures are as below.

2-7

Word Bit Flag Name Function Description
FO00 F0002 | ERROR ERROR ERROR status
- _CNF _ER System error Reports the failure status of the system.
F0021 | 10 TYER Module type error The module type is not matched.
F0022 | _IO_DEER Z?:ru'e separation The module is separated.
FO024 | I0_RWER Module /O error Jgere are some problems with the module
F0025 | _IP_IFER Module interface error There are some problems with the special
communication module interface.
FO026 | ANNUM_ER | External device failure dz\"’}i'(':”eres are detected from the extemal
FO028 | BPRM ER Basic parameters There are some problems with the basic
F002~3 parameters.
FO029 | IOPRM ER IO parameters There are some problems with I/O
parameters.
FOO2A | _SPPRM_ER Special module Abnormal special module parameters
parameters
F002B | CPPRM_ER Communication Abnormal communication module parameters
module parameters
F002C | PGM ER Program error There are some errors with the program.
FOO2D | CODE_ER Code error 'Crgg(ree are some errors with the program
FOO2E | SWDT ER System Watch dog The system Watchdog works.
FO030 | WDT ER Scan Watch dog The scan Watchdog works.
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Word Bit Flag Name Function Description
_CNF WAR System warning Reports the minor failure status of the system.
F0041 | DBCK ER Backup error There are some problems with data backup.
F0043 | _ABSD _ER Shutdown cased_ by Stoppage caused by abnormal operation.
abnormal operation
F0046 ANNUM WAR External device failure M|n_or failures are detected from the external
F004 - - device.
F0048 | HS WAR1 High speed link1 High speed link — more than parameterl
F0049 | HS WAR2 High speed link2 High speed link — more than parameter2
F0054 | P2P WAR1 P2P parameterl P2P — more than parameterl
FO055 | P2P WAR2 P2P parameter2 P2P — more than parameter2
FO056 | P2P WAR3 P2P parameter3 P2P — more than parameter3
FOO5C | CONSTANT ER | Fixed cycle error Fixed cycle error
_LOGIC RESULT | Logic result Displays the logic resullt.
FO110 | LER Operational error grlrsé) :)n during 1 scan in case of operational
F0111 | ZERO Zero flag It is On when the operational result is 0.
FoLL It is On when CARRY occurs durin
FO112 | CARRY CARRY flag . 9
operation.
F0113 | ALL Off All outputs Off It is On when all outputs are Off.
F0115 | LER LATCH Operational error latch | It maintains O in case of operational error.
F015 - _PUTGET _ERRO | PUT/GET error O main base PUT / GET error
F023 - | _PUTGET_NDRO (F)’UT/ GET completion | 2in base PUT / GET completion
F058 - _ERR_STEP Error step Saves error step.
Increases when executing module
FO60 - _REF_COUNT Refresh REFRESH
F062 ) REF OK CNT Refresh OK Increases when module REFRESH is
- - = normal.
F064 ) REF NG CNT | Refresh NG Increases when module REFRESH is
- - = abnormal.
- Increases when module REFRESH is
F066 - _REF _LIM_CNT | Refresh Limit abnormal. (TIME OUT)
F068 ) REF ERR CNT | Refresh Error Increases when module REFRESH is
- - = abnormal.
F090 ) _IO_TYER N Mismatch slot Displays the slot number with the mismatch
module type.
F091 ) IO DEER N Slot with separated Displays the slot number with the separated
- - — module module.
F093 ) 10 RWER N RW error slot Displays _the slot number with module
- - - ReadMrite error
F094 ) P IFER N IE error slot Dlsplays the slot number with module
- - - interface error
F096 - _1O_TYERO Module type O error Main base’s module type error
F104 - _lO_DEERO Zﬂr:)(ime separation 0 Main base’s module separation error
F120 - 10 RWERO Module RW 0 error Main base’s module Read/\Write error
F128 - IO IFER O Module IF O error Main base’s module interface error
Information on the . . .
F202 ) _ANC_ERR external device's Dlspla),/s the_|nformat|on on the external
) device’s failure
failure
Information on the . . .
F203 - _ANC _WAR external device’s minor Dlspla),/s the |nfor_mat|on on the extemal
failure device’s minor failure
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* For more details on the whole flags, refer to the Appendix 1 Flag Table of the Outline of this manual.

2.3.4 Function to check the battery voltage

It is the function to detect and inform the fact that the battery voltage is lower than the memory backup voltage. When a
battery low voltage, the ERR LED of the voltage unit is flickering at 1 second interval and FO045 ( BAT_ER)flag is On. In this
case, you need to change the battery referring to 3.4.4 How to change a battery of the Outline of this manual.

2.3.5 Function to check the expansion module

It is the function to check whether /O modules work nomally during startup and operation. It checks the status of every scan
expansion module and the PLC checks whether the following situations occur.

« In case the module that is different from the set parameter is installed at the time of initial operation or failure is suspected
« In case expansion modules are detached or failure is suspected.

If abnormal conditions are detected, the basic unit's ERR LED wiill be flickering and the PLC will be stopped.

2.3.6 Failure Diagnosis Function for the External Device

It is the function to detect the failure of the external device connected to the PLC to realize stoppage of the system and
warning easily. Through this function, you can detect the external device’s failure without complex programming and can
monitor the failure position without special devices (XG5000, etc.) or programs.
You can use the failure diagnosis function for the external devices as below.

(L)Failure types of external devices

* The failures of external devices are divided into the two types;

failure (error) detected by combination of

user programs and special relay (F area) requires stoppage of the PLC operation; minor failure (warning)
that continues the PLC’s operation and displays the detection status only.

(2) Flag to detect failures of external devices
The following flag types are used to diagnose failures of external devices.

Word Bit Flag Name Function Description
FO202 ) ANC ERR Info_rmatlon gn the external Inpyt the grror code of user-dgflned
- - device’'s failures serious failure of external device.
F0203 ) ANC WAR Info.rmat|on onthe Q(ternal Input thg error code of user-gleﬂned
- - device’s MINOR failures minor failure of external device.
i F0026 ANNUM ER detection of external serious | It |s. On when the external device’s
- - error serious failure occurs.
F0046 _ANNUM_WA | detection of external slight | It is On when the external device’s minor
R error failure occurs.
Request detection of external| . .
_CHK_ANC_E q It is the command flag asking to detect
- F2002 Serious error . . .
RR the external device’s serious failure.
F2003 _CHK_ANC_W/|Request detection of external| It is the command flag asking to detect
AR slight error minor failure the external device’s minor failure.
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(3) How to detect the external device’s serious failures
The following programming is used to detect the external device’s serious failures.

(@) Save the error code that can be distinguished by external device’s serious failures in F202 (_ ANC_ERR)
through the FWRITE command as below. (Input the values excluding 0)

(b) In case the external device's serious failures occur, F2002 ( CHK_ANC_ERR)flag will be On.

(¢) When the scan program is completed, the PLC checks whether F2002 ( CHK_ANC_ERR) is ON and
detects serious failures.

(d) If the external device’s serious failures occur, the PLC will be in error status and will stop the operation.
Then, FO026 (_ANNUM_ER) is ON and F2002 flag is automatically Off. All outputs works based on 10
parameter’s emergency output settings.

(e) When failures occur, through XG5000, a user can figure out the causes of failures by monitoring F202
(LANC_ERRYflag.

() The below figure describes the example of the program detecting the external device’s serious failures
with operation details.

Slot number | 0 | 1 | 2 I 3 | 4 | 5 I

input input | output | input
16point | 16point | 16point | 16point

Parea | 00-3F"|“4o-?F | 8o-11F [ 120-15F | 160-19F | 200-23F |

]

J{UZ‘UU [ FIRITE 000000 Fo202
0] ‘ HA_HET  _ANC_ERR

FSET FO2002

_CHK_ANC_E
RR

=

External device's serious error input

_PDFED' [ FIRITE 000001 FO202
f
5] ‘ DE{I_HEl  _ANC_ERR

FSET FOz002

_CHE_ANC_E
RR

j”gfz [ FIRITE DO0002 Fizoz ||
FUCHA  _ANC_ERR

FSET Fo2002

_CHK_ANC_E
RR

<Example of the system configuration and program >

+ In this example, assume that the input signal to detect the external device’s failures is connected to
the input module of No.5 slot in the system configuration as below.
- In case of the sensor failure, P200 is ON. The error code is the value saved in DO0OOO.
- In case of the motor failure, P201 is ON. The error code is the value saved in DO001.
-When the device 1 is disconnected, P202 is ON. The error code is the value saved in DO002.
« In the above programming, when P20 is On (In case of sensor failure), the value of DOOO is saved
in F202 (_ ANC_ERR) and F2002 (_CHK_ANC_ERR) will be On.

| 2-10
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2-11

« If F2002 is ON, it is detected by the scan end and the external device’s serious failures are
generated.

* You can detect the failure of motor 1, disconnection of device 1 in the same way.

« After accessing to XG5000, a user can check which external devices have failures by verifying the
F202 value and can take follow-up measures.

(4) How to detect the external device’s minor failures
The following programming is used to detect the external device’s minor failures.

(@)

()
©

(d)

©)

()
@

Save the warning code that can be distinguished by external device’s minor failures in F203_ANC_WAR
through the FWRITE command as below. (Input the values excluding 0)

In case the external device’s minor failures occur, F2003 (_ CHK_ANC_WAR)flag will be On.

When the scan program is completed, the PLC checks whether F2003 (_ CHK_ANC_WAR) is ON and
detects minor failures.

If the external device’s minor failures occur, the ERR LED will be flickering at 2 seconds interval and the
PLC will run continuously. Then, FO046 ( ANNUM_WAR) is ON and F2003 flag is automatically Off. All
outputs works based on IO parameter’s emergency output settings.

When minor failures occur, through XG5000, a user can figure out the causes of failures by monitoring
F203 (_ANC_WAR)flag.

If you input 0 again to F203 ( ANC_WAR) after removing the causes of failures and turn ON F2003
(_CHK_ANC_WAR) again, detection of minor failures is canceled.

The below figure describes the example of the program detecting the external device’s minor failures
with operation details.

Slot number | 0 | 1 | 2 | 3 4 5 I

e

input input | output | input
16point | 16point | 16point | 16point

Parea | 00-3F"|“4o-?F | 8o-11F [ 120-15F | 160-19F | 200-23F |

]

=

External device's serious error input
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PODZO0
} [ FURITE D00000 Fo203_||

-0 MM ELD _ANC_UAR

FSET FO2003

_CHEC_ARC_W
AR

PUUEEW FURITE 0oonot Foe03_||

5] BE1_Z0 _ANC_WAR

F3ET FO2003

_CHE_ANC_W
AR

pooz0z

[ FURITE naoanz Foz03 | |
L 10] T 20 AR

F3ET FO2003

_CHE_ANC_W
AR

< Example of the system configuration and program >

« In this example, assume that the input signal to detect the external device’s minor failures is
connected to the input module of No.5 slot in the system configuration as below.

- In case of the sensor warning, P200 is ON. The warning code is the value saved in DO00O.
- In case of the motor warning, P201 is ON. The warning code is the value saved in DOO01.
- When the device 1 is warned, P202 is ON. The warning code is the value saved in DO002.

« In the above programming, when P20 is On (in case of sensor failure), the value of DOOO is saved
in F203 (. ANC_WAR) and F2003 (_ CHK_ANC_WAR)will be On.

« If F2003 is ON, it is detected by the scan end and the external device’s serious failures are
generated.

* You can detect the warnings on motor 1 and device 1 in the same way.

* After accessing to XG5000, a user can check which external devices have minor failures by
verifying the F203 value and can take follow-up measures.

2-12
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2.4 RTC Function

XBM H' unit has the clock (RTC) function and the clock keeps working thanks to the battery backup even when the power is
Off. You can use the embedded RTC's time data for time management such as the system’s operating history or failure
history, etc. The RTC's current time is updated every scan based on the operation status information flag of the system.

241 How to use the RTC Function

(1) Read/Set clock data
(a) Read/Set from XG5000
1) Click "Online; - Diagnosis; -

2) Click the PLC clock tab of

FPLC informationy .
FPLC information, .

Online | Monitor Tools
% Disconnect

@7‘ Connection Settings...

Debug

Safety Lock
Safety Signature
Change Mode
Read...

=
B write...
&R

Compare with PLC...

Set Flash Memory...
Control Redundancy

Communication module setting
Reset/Clear

Diagnosis

G Force 1f0...
Skip /O...

Window Help

B o B Ak W g
2 i R E
iR E 2 EE

3

3
3
L4 @] PLC Infarmation...
07 pLC History...

PLC Errors/\Warnings...

PLC Information - NewPLC

[CPU | Performance | Password | PLC RTC

State
PLC RTC is set.

Date

20164 102 292 E89

Time

2 13004

[ Synchranize FLC with PC clock |

[ Send to PLC |

Close

3) If you want to transfer the PLC's time to the PLC, click the PC clock and synchronization button.
4) If you want to set up your preferred time, after changing the set values of the data and time box, click them

to the PLC.

(b) Read with the special relay

You can monitor the data with the special relay as below.

Word Flag Name Name Data Description
F053 _MON_YEAR |Clock data (month/year) HO0709 Sep, 2007

F054 _TIME_DAY |Clock data (hour/day) h1214 14:00, 12th

F055 _SEC_MIN Clock data (second/minute) H2040 20 minutes 40 seconds
F056 _HUND WK |[Clock data (Year/day) H2003 2000s,Wed.

2-13
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(c) Example of changing the clock data through programs
You can change the clock data through the programs as below.
B ewermaram >

n MUUDIDD [ wov ho314 000000 || wiarchi14year
[ v h1230 00000t || 12ns0day
[ v hiiso oooooe || 11secrsomin
[ v hi20in 000003 || 2oyeansun
; | " DATEIR 000000
END
17
Area ltem Input data Description
D0000 Year, Month h'0314 Mar./2014
D0001 Day, Hour h'1230 12:00/30%
D0002 Second, Minute h'1130 11 seconds/30 minutes
D0003 Year, Day h'2000 2000s /Sun.

Input the clock data in the random devices (PM,K,L,Z,U,D,R) and turn On/Off the DATEWR input contact
MO0O001. (In case the date and day are not matched, Write is not allowable)
Check whether the data was correctly changed by monitoring the above special areas (F053~F056).

(d) How to express the day

No. 0 1 2 3 4 5 6
Day Sun. Mon. Tue. Wed. Thu. Fri. Sat.
(2) Time error
The RTC's error is different depending on the service temperature.
temperature max error(sec/day) normal condition(sec/day)

0C -4.67 ~1.56 -1.55

25C -3.11 ~1.96 0.58

55T -10.37 ~-1.56 -5.97

» The clock data may not be stated in the shipped product so you need to set up the clock data correctly before use.
« If you write unserviceable clock data in the RTC, it will not work properly.
Ex.) 25:00, 32th, 14 month

« In case the RTC stops or error occurs due to a battery failure, if you write the new clock data in the RTC, the error
will be cleared.

| 2-14
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2.5 Timer counter function

2-15

25.1 Timer Function

The high performance XGB's timer is the additional timer increasing the current value depending on the
measuring time. There are 5 available timer types; On delay timer (TON), Off delay timer (TOFF), Cumulative
(TMR), Monostable (TMON), retriggerble (TRTG).

The measurable time ranges by timers are as below.

100ms timer 10ms timer 1ms timer
0.1 seconds ~ 6553.5 0.01 seconds ~ 655.35 0.001 seconds ~ 65.535
Range
seconds seconds seconds

NewProgram X

pooaoo
| |

TN Toom

=l

T

(1) Updating the current value of On delay timer and contact On/Off

—

Timer contact No.

Timer type

/

Timer setting value

If the input contact is On, the current value starts to increase. When the current value reaches the set time (PT)
(current value=set value), the timer’s output contact (Txxx) will be On. When the input contact is Off while the
current value increases, the timer’s current value will be 0. The timing chart of the On delay timer is as below.

Startup contact

Timer's current

Timer's set value

L=2ELECTRIC
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(2) Updating the current value of Off delay timer and contact On/Off
If the input condition is On, the timer’s output contact (Txxx)is On and the current value becomes the set
value. When the input contact is Off, the current value starts to decrease and if the elapse time reaches the set
time (PT (current value=0), the timer’s output contact (Txxx) will be Off. If the input contact is On while the
current value decreases, the current value becomes the set value.
The timing chart of the Off delay timer is as below.

Startup contact

|
Timer's input ccntéct

Timer's setvalue | l

——q-——-
I

Timer's current

(3) Updating the current value of Cumulative timer and contact On/Off
The current value increases only when the input contact is On and if the cumulative value reaches the timer's
et time (PT), timer output contact is on. The timer output contact maintains the On status until it is Off by the
reset coil (IL : RST command). The timing chart of the Cumulative timer is as below.

Startup contact

Timer's input [
contact L
Timer's set value : :

Timer's current
value

EST command

—R>—]

LSE ecrric | 2-16
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(4) Updating the current value of Monostable timer and contact On/Off
If the input condition is On, the timer’s output contact (Txxx) is On. When the timer’s current value starts to
decrease from the set value (PT) and it becomes 0, the output contact is Off. The change of On/Off of the input
contact is regarded until the current value reaches 0. The timing chart of the Monostable timer is as below.

Startup cuntacu

Timer's output
contact —

Timer's set |

value |

value TTESIT T "
Timer's current :

(5) Updating the current value of retriggerble timer and contact On/Off
If the input condition is On, the timer’s (Txxx) is On.
When the timer’s current value starts to decrease from the set value (PV) and it becomes 0, the output contact
is Off. Before the timer’s current value becomes “0’, the input contact is Off>On again, the timer’s current value
is updated to the initial set value again. The timing chart of the retriggerble timer is as below.

Startup contact

Timer's input

Timer's set  _ _
value

Timer's current
value

contact —

B

» The timer’s current value and output processing are executed in the scan END so the maximum error is as below.

Max. error : 1 scan time + Executing time from the startup of the scan to the timer command step
* For more details on how to use the timer command, refer to the XGB command manual.
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2.5.2 Counter Function

The CPU part's counter detects the input signal’s rising edge (Off—>0n) and increases-decreases the current value.
The high performance XGB PLC supports 4 kinds of counter commands; additional counter (CTU), subtractive
counter (CTD),additional'subtractive counter (CTUD),ring counter (CTR).

¢ The additional counter increases the current value.

¢ The subtractive counter decreases the current value.

e The additional'subtractive counter increases or decreases the current value depending on the 2 input

conditions.

¢ The ring counter increases the current value and renews the current value as “0” whenever the current value

becomes the set value.
(1) Updating the counter’s current value and contact On/Off
(a) Additional counter

MNewProgram X

CTu C:0aoa

Fooog3 |
! -
HOoO0o1
| |

1000 ||

C:0ooa
R—

e It increases the current value under the rising edge of the input condition.
¢ When the current value increases and becomes the same as the set value, the counter’s output contact
(Cxxx) is On.
o The current value is “0” and the output contact (Cxxx) is Off while the reset signal is On.
(b) Subtractive counter

NewProgram X

Fi003: [t Co0o o0 ||
of— | '

MODOD1 Co00
3 | | R}_

o It decreases the current value of the rising edge of the input condition.
* When the current value decreases and becomes “0”, the counter’s output contact (Cxxx) is On.
o The current value is “0” and the output contact (Cxxx) is Off while the reset signal is On.

(c) Additional -subtractive counter

NewProgram X

M”'i,u.m [ cru £o00n HODODZ HODOD3 0 |
0 ' :

HODOO!1 £ooon
i R—|

e The current value increases under the rising edge of the additional input condition and the current value
decreases under the rising edge of the subtractive input condition. When the current value is greater than
or equal to the set value, the output contact Cxxx is On. The current value is smaller than or equal to the
set value, the output contact Cxxx is Off.

o The current value becomes 0 in case of reset signal input.

(d) Ring counter
NewProgram X
s | cm £0000 o |
0 |
Iy £o0ao
3 | | R}_
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e The current value increases by 1 under the rising edge of the input condition. After the current value
reaches the set value, the current value becomes 0 under the rising edge of the next input condition.

¢ When the current value is the set value, output contact Cxxx is On. Under the rising edge of the next input
condition or the rising edge of the reset condition, output contact Cxxx is Off.

¢ During counting the ring counter, it the reset condition is input, the current value becomes 0.
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(2) Counter’s maximum counting speed

The counter's maximum counting speed is determined by the scan time. only when On/Off time of the input
condition is greater than the scan time, it can be countable.

counting n :Duty (%)

t, : scan timels]

«The duty (n) puts the input signal’s On, Off time ratio on a percentage basis
O

OFF OFF

- T ———— T2
] | |

71
1 = ———«100 [
Th=Te T TiTe L]
2
T >Te D= ———=100 [%
F1+7T2 (7]

* You are recommended to use the high speed counter function to count the high speed’s input pulse accurately

that cannot be counted with the counter command

LSTEL ECTRIC |
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2.6 Remote Function

2-21

In the high performance XGB basic unit, you can change the operation mode through the key switch attached to the
module or through communication. For remote operation, put the basic unit's mode change switch on STOP position.

(1) The kinds of remote operations are as below.
*Access to XG5000 and operation through the USB port installed in the basic unit
*You can operate the other PLCs connected to the network by using the PLC’s communication functions when XG5000 is
connected to the basic unit.
* You can control the PLC’s operation status with HMI software, etc. though the dedicated communication

(2) Remote RUN/STOP
«It is the function to execute RUN/STOP through communication modules through the outside.
*This convenient function can be helpfully used when the PLC is installed in the bad palace to operate or you
need to RUN/STOP the CPU modules of a control panel from the outside.

(3) Remote DEBUG
oIt is the function to execute DEBUG when the operation mode switch is on STOP position. DEBUG is the
function to execute the program operation based on the specified operating conditions.
« This convenient function can be helpfully used when you need to check the program’s progress or each data’s
details during the system’s debugging works.

(4) Remote reset
«It is the function to reset the CPU module by remote control when errors occur.
“Reset' and ‘Overall Reset’ are available.

« For more details on how to operate the remote functions, refer to ‘Chap.10 Online’ of the XG5000 manual.
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2.7 1/0 forced On/Off Functions
The forced I/O function is used to turn On/Off I/O areas by force regardless of the results of program execution.

2.7.1 Forced I/O setting method

Click TOnline; - T Forced I/O setting ; .

Module address Forced input ) Enable (@ Disable

E] Forced output () Enable @) Disable

Forced device list
[] Show Enables Only

|

Set by De\mel Set by Vansble Name

m
3
o
T

a g

N 8 8 8 8 8 8 s 8 8 3
° ° ° ° ° ° .-
¥ Enable [ JInput @ Output | variables | [ Delete Al | [ selectan [ apply [ ok ][ cancel |
The below table represents the items related to the forced 1/O setting.
ltem Description Remarks
Movement of address You can select the base and slot.
Apply You can set the forced input and output Enable / Unable
Individual Flag You can set the forced I/O Enable / Unable by bit.
Data You can set the forced I/O data (On/Off) by bit.
View . .
. You can check the set input, output variables.
variables/comments
You can set the forced I/O Enable under the condition that the whole 1/O
Select All
areas are On.
You can delete the forced I/O Enable under the condition that the whole I/O
Delete Al
areas are Off,
Set device It displays the 1/O area where even one bit is set.

2.7.2 Timeto process the forced I/O On / Off and processing method

(1) Forced input
When the forced input is set, among the data read from the input model at the time of Refresh, the data of the contact set
as the forced On/Off is replaced by the forced set data to update the input image area. Accordingly, during program
operation, among the actual input data, the forced set area is operated with the results replaced by the forced set data.

(2) Forced output
After completing the operation of user programs, at the time of output Refresh, among the data of the output

LSE.ecrric | 2-22
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image areas including the operation results, the data of the contact set as the forced On/Off is replaced by the
forced set data, and then, they are output. Accordingly, in contrast with the forced input, in the case of the
forced output, the data of the output image area shows the same data with the program operation results but
the actual output changes by the forced output On/Off settings.

(3) Instructions to use the Forced I/O functions
« It works from the time of setting each I/O ‘Enable’ after setting the forced data.
« Although the actual I/O modules are not equipped, the forced input can be set.
« In spite of Off-> On of the power, change of operation modes and operation by the reset key
The previously set On/Off data is stored in the PLC.
« Even in STOP mode, the forced input and output data is not eliminated.
* When you try to set the new data from the beginning, cancel all settings of I/O by using ‘Delete All' before use.

(4) Operations in case of errors
“When errors occur after setting the forced output, it works based on "Output Hold when errors occur; of
output control settings in the basic parameters and "Emergency Output; of the I/O parameters. In case of
error occurrence, if you select the emergency output as "Clear; after setting Output Hold when errors
occur , the output is off when errors occur; if you choose  "Hold , the output status will be maintained.
«Incase Output Hold when errors occur; is not set in the output control setting of the basic parameters,
the output is Off.

2.8 Direct I/0O Operation Function

2-23

I/O contact's Refresh is executed after the scan program is finished. Accordingly, the data of the I/O contact that
changes during execution of programs is refreshed to the I/O data of when the END command is executed instead
of being refreshed when the data changes.

If you need to immediately refresh the I/O data during execution of the program, through ‘lORF’ command, you can
directly read the input contact status for operation or can directly print out the operation results in the output contact.
The below figure indicates the example of the direct I/O operation through the IORF command.

NewProgram

MOoooo
EI_|= | [ORF hoonz hO0A0FFFF hDEIEIDFFFFl_

EHD

B

* When M000QO is On, the IORF’ command is executed and the first operand specifies the slot number. The second
operand is the mask data of the upper 32 bits, the third operand is the mask data of the lower 32 hits. You need to set
the bit to be refreshed as ‘1. The bit set as ‘0’ is not refreshed.

» When you read and write the data in the expansion module through the IORF command, it takes approximately
1~2ms. Accordingly, if the IORF command is used in the fixed cycle task or the external interrupt task program that
is input at a short interval, task conflict may occur.

« For more details on the IORF command, refer to the XGK/XGB command manuals.
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2.9 Function saving the operation history

There are 4 types of operation history; error history, mode conversion history, power down history and system history. The
occurrence time, frequency, operating details of each event are saved in the memory and you can conveniently monitor the data
through XG5000. The operation history is saved in the PLC unless it is deleted through XG5000.

2.9.1 Error history

It saves the error history occurred during operation.
 The error code, date, time, error details are saved.
o The histories can be saved up to 1008 EA.

o Itis automatically canceled when the memory backup is cleared due to the battery’s low voltage, etc.

2.9.2 Mode conversion history

It saves the information on the changed mode and time when changing the operation mode.

o It saves the data, time, mode conversion details.
o The histories can be saved up to 100 EA.

2.9.3 Power down history

On or Off time of the power is saved as the ON/OFF information.

¢ ON/OFF information, date and time are saved.
e The histories can be saved up to 100 EA.

2.9.4 System history

It saves the operation history of the system occurred during operation.
e The date, time and details of operation changes are saved.

e The histories related to system operation are saved; XG5000 operation information, change of the key switch position, etc.

e The histories can be saved up to 100 EA.

Errar Log | Made Change Log | Svster Log | Shut Down Log|

Index  Date Time Contents

Wa7 2014-09-23  16:24:23 954 Momently shut-down
W58 2014-10-07 11:22:00,835 USE, OK. Connect
W53 2014-10-07 11:22:01,334 USB, OK, Disconnect
W90 2014-10-07 11:22:01,661 USE. OK. Connect
W91 2014-10-07 11:22:09.315 USB, OK, Disconnect
W9 2014-10-07 13:30:08.543 USE. OK. Connect
W33 2004-10-07 1%33:55 455 Momently shut-down
W9 2014-10-07 14:54:21,504  USE, OK, Connect
W95 2014-10-07 14:56:26.210 USE. OK. Disconnect
W96 2014-10-07 14:56:44,433 USE. OK. Connect
W97 2014-10-07 14:57:00,452 USE, OK, Connect
W98 2014-10-07 USE. OK. Disconnect
93 2014-10-07 5B, OK, Connect

1 [um

Clear

Clear all logs ] l Fead All ] [ Save ] [

Close l
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2.10 How to allocate I/O No.

Allocation of I/O No. is to allocate the address to each module’s I/O terminals to read the data from the input modules and
output the data in the output modules when executing operation. In the XGB PLC, all modules occupy 64 points.

(1) Allocation of I/O No.
The basic unit occupies 2 slots of No.1 so 124 points are allocated and all remaining expansion module occupies
64 points. (including special, communication modules)

Example of allocating I/O No. based on the system configuration

il il XBE- XBE- _ XBF-  XBF- XBE- NBE-
SESE — NEEEa pcaza  TH32a PBL-C21A ™ aponn T puowa T DC32n 0 TH3ZR

Slot No. Model I/O allocation Remakrs
g input : PO000 ~ POO1F ) S

0 XBC-DN32H output : PO020 ~ POO3E Fixed as the basic unit
1 Embedded  special | 5y40 pog7E )

functions
2 XBE-DC32A input : PO0B0~PO11F Actual input : PO080 ~ POOSF
3 XBE-TN32A output : P0120 ~ PO15F Actual output : P0120 ~ PO13F
4 XBL-C21A PO0160 ~ PO19F -
5 XBF-ADO4A P0200 ~ PO23F -
6 XBF-DVO4A P0240 ~ PO27F -
7 XBE-DC32A input : P0280 ~ PO31F Actual input : P0O280 ~ PO29F
8 XBE-TN32A output : PO320 ~ PO35F Actual output : P0320 ~ PO33F

* The number of empty I/O points can be used as the internal relay.
* In the case of the high performance XGB basic type, it does not have the embedded special function corresponding to No.1
slot but occupies No.1 slot as an empty slot.

(2) When the I/O of the I/O parameter is allocated, the allocation information is displayed.

2-25 | LSE.ecrric
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2.11.1 Modification Procedures during RUN

Program Modification during operation (Modification during RUN)
You can modify the programs and communication parameters without stopping control operations during running the
PLC. The below describes the basic modification method. For more details on Modification during RUN, refer to the
XG5000 manual.

The items that can be modified during RUN are limited to programs, network parameters.
You cannot modify adding tasks, deletion, parameters, etc. during RUN.

(1) It shows the currently running program.

o | aoop 1 00000 D0DOOO ||
i .
| movp 000100 Doo2d ||
MOODDT  MOOODZ HODD20
S /) —
_MDFDIDS E D000 DODDAO ||
END
16

(2) Click Online; - "Start Modification During RUN .

Online | Monitor Debug Tools Windos
% Disconnect
@ Connection Settings...

Safety Lock
Safety Signature
Change Maode »

Read...
Write...

Fa gt gb

Compare with PLC,..

Set Flash Memory...

Control Redundancy

Communication module setting 3

Reset/Clear 3

Diagnosis »
B Force [/O...

Skip 'O,

Fault Mask...

Module Changing Wizard...

Ease Changing Wizard...

@9 Start Online Editing Ctrl =}
®E  Write Modified Program Ctri=W
% End Online Editing Ctri=U

El EcTrIC | 2-26
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(3) Then, the background color of the program window changes and it is converted into the mode of modification
during RUN.

(5) When the modification of the program is completed, click TOnline; - "Write Modification During RUN

Oniine | Moritor Debug Tools _Vinde
Write - NewPLC
@ Connection Settings... Writing Program... Elapsed time:

Safety Lock

Safety Signature

11.8KE [ 28.5KB

Change Mode 1 current: NI - -
Read.., Total: [ 41 =
Write...

By g b

Compare with PLC...

Set Flash Memory...

Control Redundancy

Converting the program into execution code. ..

Communication module setting »

Reset/Clear > (=] 1t may take long time due to the size of online editing
Diagnosis 4 = program.

@ Force I/O...
Skip YO,

Fault Mask...

Module Changing Wizard...
Base Changing Wizard... @ Modified program successfully written to PLC,

@ Start Online Editing ctri+Q

[@ Write Modified Program Ctri=W

@ End Online Editing ctri=U

2-27 | LSELecTric
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(6) When Write Program is completed, click TOnline; - "End Modification During RUN; .

Online | Monitor Debug  Tools  Windov
£ Disconnect £

@ Connection Settings...
Safety Lock
Safety Signature

Change Mode »
Read...

Write...

Bagb g

Compare with PLC...

Set Flash Memory...

Control Redundancy

Communication module setting »
Reset/Clear » . .
Diagnosis » KGSDGD
B Force I/O...
Skip 'O,
Fault Mask...

Module Changing Wizard...

Ease Changing Wizard...

C-? Start Online Editing Ctrl=0Q
&8 write Modified Program Cirl=W Ves l [ Ne
% End Online Editing Ctri=U

(7) The background color of the program window changes into the original one and modification during RUN is
completed.

NewProgram X

MDI“”ID” [ aoop 1 0anoon nooooo ||
. |
G 000100 ooo200 | |
HODOO! WOD0o2 HOO04 HODO0S Hoo020
g [} 1.1 11 [} —
HODO03 HOoO0? HODD1F
— | 1} —
END
18

* For Madification of communication parameters during RUN, after changing the network configuration items of
XG5000 in the RUN status without going into the Modification during RUN menu, click Onlines - "Writes and
choose ‘Network Parameter’ to execute Write.
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2.11 Read I/O information

It is the function to monitor each module’s information comprising the XGB PLC system.

(1) If you click Onliney - fI/O Information; , the information of each module of connected systems will be
monitored.

I/ information ? P

Base module information Slot IO information

----- T Base 00 Slat tadule
0 |®EM-DN32H [DC 24¥ INPUT/TR OUTPUT. 32pairts]

#BE-RY164A [RELAY QUTPUT. 16paintz)
#BF-PDOZA [Line-Driver, 2-Axiz)

(el BN ) O TR O ]

[] show Existing Base Only

Write Parameter Details ][ Ok ” Cancel

(2) If you click ‘Detailed Information’ after choosing the module, the details on the module will be displayed.

Module Info. - XBF-PDO2A. (Line-Driver, 2-Axis) SR>
D etails Cantent
Module Name HBF-PDO2A [Line-Driver, 2-Axis]
05 ver Yer 210

05 Update Date | 2016-3-14
Module Status | Mommal.

¥ Awis erar Mormal. (0]

' s errar Marmal. (0]

Close
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2.12 Monitoring Functions

It is the function to monitor the XGB PLC system’s general information.

(1) If you click

"Monitor; , the submenu will be displayed as below.

Monitor | Debug
i, start Monitoring

Pause

Pausing Conditions...

pum}
.El. Resume
12,
(3

Change Current Value...

Tools

Window

(2) The below table provides the descriptions on each item.

value

Items Descriptions Remarks
Start/End monitor Specifies the startup and end of the monitor. gir;al;mges every time you
Suspend monitor Suspends the monitor.
Restart monitor Executes the suspended monitor again.
Monitor suspension settin It is the function to suspend the monitor when the set | Restarts when you click
be 9 | device's value is matched with the conditions. ‘Restart Monitor’
Changing the current

Changes the currently selected device’s current value.

System monitor

Monitors the current system’s general information.

Device monitor It is the function to monitor each device.
Trend monitor Monitors the set device’s trend.
Monitors the set device’s value when the event specified | For more detalils, refer to the
User event
by a user occurs. XG-5000 manual.
Data trace Traces the set device's value.

(@) Changing the current value
It is the function to change the current value of each selected device in the program window.

Change Current Value

p
TlommeSmm| Change Current Value

=

Mame: DOO0OOO
Type: WORD
Range: (-32768 ~ 32767)

Display type: Signed decmal

Set value

Mame: MO0000
Type: BIT
Range: (0 ~ 1)

Display type: Signed dedmal

Set value

value: 1]

Value: @ 1 {TRUE) 0 (FALSE)

[ ok

] | Cancel

Forced I/OW [ Ok l| Cancel |
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(b) Device monitor
It is the monitoring function by device.

Eile Edit View PLC Window Help

FH 2R EN A

i:si @ N P R R T = TR Al
@@ ss inemy | -
| Device Tree - x|

Ee

PO00D | 0000 ¢ 0000 ¢ 0000 0000 ¢ 0000 ¢ 0000
POOTO | 0000 ¢ 0000 ¢ 0000 0000 ¢ 0000 ¢ 0000
PO0Z20 | 0000 : 0000 : 0000 0000 : 0000 0000
PO030 | 0000 @ 0000 ¢ 0000 0000 ¢ 0000 ¢ 0000
PO040 | 0000 : 0000 : 0000 0000 : 0000 : 0000
PO0SD | 0000 @ 0000 ¢ 0000 0000 ¢ 0000 @ 0000
PODED | 0000 : 0000 : 0000 0000 : 0000 : 0000
POO70 | 0000 @ 0000 ¢ 0000 0000 ¢ 0000 ¢ 0000
PO0SD | 0000 : 0000: 0000 0000 : 0000 : 0000
PO030 | 0000 0000 : 0000 0000 : 0000 @ 0000
PON0D0 | 0000 ¢ 0000: 0000 0000 : 0000 @ 0000
PO110 | 0000 @ 0000 ¢ 0000 0000 : 0000 @ 0000
PO120 | 0000 @ 0000 : 0000 0000 : 0000 0000
PO130 | 0000 ¢ 0000 : 0000 0000 ¢ 0000 0000
PO140 | 0000 0000 : 0000 0000 : 0000 0000
PO1S0 | 0000 ¢ 0000 : 0000 0000 ¢ 0000 @ 0000
POMG0 | 0000 0000 : 0000 0000: 0000 0000
POT70 | 0000 : 0000 : 0000 : 0000 ¢ 0000 0000
PO180 | 0000 ¢ 0000 : 0000 0000 0000 0000

| L Device p

Ready XGB-XBMH

(c) Monitor suspension setting
It is the function to stop monitoring when the set device value is matched.

Pausing Conditions - Newle &u

Find Monitor Pause R
Use Type Device | Condition | Set value| Variable | Comment . .
1 WORD 000000 == 20 @l Manitor is paused.
2
3] .C]
1 Name: DO0000

m
|

Condition: ==

SetValue: hooig

||| m
[

Value: hoo 14

o ]
o ) [ e )

=
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(d) Trend Monitor
It is the function to represent the set device value in a graphic form. The value represented on the graph is
not the data collected by the PLC at the right timing but the value read from XG5000 through the
communication function. Accordingly, communication delay can occur so it may not be matched with the actual
data collected at the right cycle.
You are recommended to use the Trend Monitor function to check the rough data trend.

ON Device Value

—  _T15(F00093) _TIS(FOD.. O

Device Valug

000000 90.00

R
3.0

40,6
9:22:44 .9
9:22:45,

=]
=]

09:22:42 8

09:2

o]
o
o

(e) Custom event
1) It is the function to monitor the detailed information when the event set by a user occurs.
Register the user event additionally.

- .
a ' Custom Event |_ B S

Ewvent Settings ] Ewent History ]
Custom Event Capture @) Disable Enable

ID | Enable| Type| Device| Yariable| Event candition Message

5 Add Event

3 Edit Event

4 -

5 Cu

Open Event
4 I 3
Meru W | | Apply PLC || CK | | Cancel
0
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2) Establish the basic settings and related device.
In case the rising edge of MOOOO device occur, the Alarm message “Tank 1 Error-> Please Confirm” is
recorded with the then values of DO000,L0O000,D0100,N1000 devices.

-
Event Settings _— M
I Basic Settings | Associated Device Setup | I

Ewent condition: @) Rising gf ) Falling 3[9 () Transition ﬂ
-

Message: Link 1 Emor->Check| X

[ ok  |[ cancet |

3) Set up the associated device.

Event Settings — @lg

I Basic Settings | Associated Device Setup | I
Awailable Space{Bytes): 08 (Curent) / 16 (Maimum)
10 Device “Wariable Type
1 | S [u[u]u]u] wWiORD
2 LOooo wWiORD
] Doot10o wWiORD
4 1000 wiORD
5]
[ ok ][ cancel |

4) It monitors the user event history.

W Custom Event i [

Event Seings Event History l

MHurber|  Type D Drate Time Device Conterits
1 ® Alami 1 201410407 19:37:48:029 : M00000: Link1 Error-> Check

2 ® Alarm 2014-10-07 § 19:37:67:524 | MO0000 | Link1 Ermror-» Check.

iy

5) If you double-click the occurrence number, the detailed value of the device at the time of occurrence will be
monitored with the details as below.
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r hl

Event History M
Event History

Il | Date:  2014-10-07 Time: 19:41:42:210 Back | | [!
EventID: 1 Type: Alarm Mast
Condition: Rising Device: MO000D

Copy
Message:
Link! Errar->Check

4 » III

Related Device List:

Murmnber Device Wariable Type Walue
1 Canaoo WORD a
2 Loooa WORD a
3 Cootoo WORD a
4 MO0 00 WORD a

Close

« For more details on the monitor, refer to the XG5000 manual.
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2.13 PLC's Read-Protect Function

The PLC's Read-Protect function is the function to prohibit the upload of comment, parameter, program downloaded to the PLC.
If this function is set up, the use of the functions such as Open from PLC, Read PLC, Compare with PLC, etc. are restricted.

(1) How to set up the PLC's Read-Protect function
(@) Click "Online; - "Writey .

. 2 )
Write . &
----- [VIED NewpLC oK ]
i-{W]ER PLC Configuration

@ [Stop]Parameter
[Stop]Program

_ [TIED [stop]Program Upload Prohibit Clear BLC...
[/ FEE Metwark Parameter

Standard settings
Cnet [based, slot0]
FEnet [basel, slotl]
H High-speed Link
-] P2PEIR)

Setting...

(b) If you choose the program among the items of Write, {Stop]Program Upload Prohibit’ will be activated.
(c) Then, choose Stop]Program Upload Prohibit’' and click the OK button.

(2) When you try to read the PLC under the condition that the [Stop]Program Upload Prohibit’ function is set up, the below
dialog box will pop up. Reading is not available in the PLC where ‘Read-Protect’ is set although the password is cleared.
Namely, you cannot read the PLC in any way until a new program is applied.

Program upload is prohibited.
£ Lg After writing program with releasing "Upload Prohibit” checkbox,
you can upload program from PLC,

(3) How to cancel the PLC's [Stop]Program Upload Prohibit’ function
(@) Click "Online; - "Write; .
(b) Cancel “[Stop]Program UploadrProhibit" and click the OK button.

Write (8 [
----- {VIED NewpLC oK
El@ PLC Configuration
. ~[VIE) comment

@ [Stop]Parameter
[Stop]Program

----- {16 [Stop]Program Upload Prohibit Clear PLC...
[V Network Parameter

tandard settings

net [based, slotd]
FEnet [basel, slot1]
3 igh-speed Link

..... P2P(EIF)

Setting...
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2.14 Function to delete all of the PLC

The function to delete all of PLC is the initialization function to delete all programs, parameters, passwords, data stored
in the PLC.

(1) How to delete all of PLC
(@) Click 'Online; - "Delete all of PLC .

-

XG5000 I' — 'I

Delete all programs, parameters, data, password saved on the PLC,
¥ Continue?

e I %

(b) If you choose TYes; in the dialog box, the window for selecting the connection method with the PLC to be
deleted is created.

-

Cnline Settings - NewPLC &Iéj

Connection settings

Type: IUSE‘ *I Settings...
Depth: ILucaI *H Previes
General

Timeout interval: 5 5 sec
Retrial times: I — times

Read [ Write data size in PLC run mode
) Mormal @) Maximum

* Send maximum data size in stop mode.

Connect J [ Ok ] I Cancel

(c) After choosing the connection method with the PLC to be deleted, if you click  TAccessy or TOK; , all
PLC programs, parameters, data, passwords will be deleted.

« Although the initial PLC is not connected, the function is executed. You can connect to the PLC after assess
setting.

« If you use the function to delete all of PLC, all PLCs’ internal data including passwords will be completely deleted
S0 be careful of this.

« If you use the function to delete all of PLC when the password is lost, it is possible to connect to the PLC so you
can reuse the PLC.
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Chapter 3 Input/Output Specifications

3.1 Introduction

Here describes the notices when selecting digital /O module used for XGB series.
(1) For the type of digital input, there are two types such as current sink input and current source input.

(2) The number of max. Simultaneous input contact point is different according to module type. It depends on the input voltage, ambient
temperature. Use input module after checking the specification.

(3) When response to high speed input is necessary, use interrupt input contact point. Up to 8 interrupt points are supported.

(4) In case that open/close frequency is high or it is used for conductive load open/close, use Transistor output module or triac output module
as the durability of Relay Output Module shall be reduced.

(5) For output module to run the conductive (L) load, max. open/close frequency should be used by 1second On, 1 second Off.

(6) For output module, in case that counter timer using DC/DC Converter as a load was used, Inrush current may flow in a certain cycle when it
is ON or during operation. In this case, if average current is selected, it may cause the failure. Accordingly, if the previous load was used, it is

recommended to connect resistor or inductor to the load in serial in order to reduce the impact of Inrush current or use the large module
having a max. load current value.

Resistor ~ Load Inductor Load

w—() 00— ) ——

Output
module
Output

module
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Open/Close times (X 10000)

(7) Relay life of Relay output module is shown as below.

Max. life of Relay used in Relay output module is shown as below.

100

50

30
20

10

o
”

>Z

\\

N

\\ \‘ AC 125V Resistive load
\ .
\] DC 30V Resistive load
\
AC 250V Resistive load
0.5 1 2 3 5 10 100

—— = Open/Close current  (A)
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(8) A clamped terminal with sleeve can not be used for the XGB terminal strip. The clamped terminals suitable for terminal strip are as follows
(JOR 1.25-3:Daedong Electricity in Korea).

6.0m;n gr less o ©=' 6.0mm or less 3='

(9) The cable size connected to a terminal strip should be 0.3~0.75 m" stranded cable and 2.8 mm thick. The cable may

have different current allowance depending on the insulation thickness.

(10) The coupling torque available for fixation screw and terminal strip screw should follow the table below.

Coupling position Coupling torque range
IO module terminal strip screw (M3 screw) 42 ~58 N-cm
IO module terminal strip fixation screw 66 ~ 89 N-cm
(M3 screw)

(11) Relay life graph is not written based on real use.
(This is not a guaranteed value). So consider margin. Relay life is specified under following condition.

(a) Rated voltage, load: 3 million times: 100 million times

(b) 200V AC 1.5A, 240V AC 1A (COS¢ =0.7): 1 million times

(c) 200V AC 0.4A, 240V AC 0.3A (COS¢ =0.7): 3 million times
(d) 200V AC 1A, 240V AC 0.5A (COS¢ =0.35): 1 million times
() 200V AC 0.3A, 240V AC 0.15A (COS¢ =0.35): 3 million times
() 24v DC 1A, 100V DC 0.1A (L/R=7ms): 1million times

(9) 24V DC 0.3A, 100V DC 0.03A  (L/R=7ms): 3million times

(12) Noise can be inserted into input module. To prevent this noise, the user can set filter for input delay in parameter. Consider the
environment and set the input filter time.

Input filter time  (ms) Noise signal pulse size (ms) Reference
1 0.3
3 18 Initial value
5 3
10 6
20 12
70 45
100 60
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3.2 Main Unit Digital Input Specifications

3.2.1 XBM-DN32H 16 point DC24V input (Source/Sink type)

Model Main unit
Specification G ey
Input point 16 point
Insulation method Photo coupler insulation
Rated input voltage DC24V

Rated input current

About 4mA  (Contact point 0~3: about 5mA)

Operation voltage range

DC20.4~28.8V (within ripple rate 5%)

On voltage / On current

DC19V or higher / 3mA or higher

Off voltage / Off current DC6V or lower / 1mA or lower

Input resistance About 5.6kQ (PO0~P03: about 4.7kQ)

Response Off - On ]
fime on = Off 1/3/5/10/20/70/100ms  (Set by I/O parameter) Default; 3ms

Insulation pressure

AC560Vrms / 3 cycle (altitude 2000m)

Insulation resistance

10MQ or more by MegOhmMeter

Common method 16 point/ COM

Proper cable size 0.3~0.75m

Operation indicator LED On when Input On

External connection method 40point terminal connector

Weight 134g
Circuit configuration No. Cortact No. Cotact Type
B20 00 A20 20
B19 01 Al19 21
B18 02 Al18 22 —
Bl7 | 03 | A17 | 23 | =0 HJ~
B19 LI Ao
B16 04 Al6 24 ss 1= = | ais
Photo coupler B15 05 A15 25 g7 |l 5 all A7
95 oag B14 06 Ala 26 B16 : : Al6
q __ Bl3 07 A13 27 B15 - = Al5
! sia ] 5 = || A4
A | Bl2 | 08 | A12 28 ais [| 22 || s
T o_B5 o Internal B11l 09 All 29 B2 flm m ] A2
| |_302_: circuit B10 O0A Al0 2A S]; : : .
chn B9 0B A9 2B oo 1l = = AASS
-1 | ........ B3 o A8 5C e : : o
oo Terminal block no B7 0D A7 2D 807 [| = = || Ao7
' B6 OE A6 2E Bos | = = || nos
B5 OF A5 2F o= = 05
B4 NC Ad P 803 : : 208
B3 NC A3 P oz | A2
|N_ OUT_ B01 M 111 ~of
B2 | com | ™ | com —
IN_ OouT_
BL | com| A | com

3-4
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3.3 Main Unit Digital Output Specifications

3.3.1 XBM-DN32H 16 point transistor output (Sink type)

Model Main unit
Specification XBM-DN32H
Output point 16 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Operation load voltage range | DC 10.2 ~26.4V
Max. load current 0.5A /1 point, position (p00,p01,p02,p03) 0.1A/1 point 2A/1COM
Off leakage current 0.1mA or less

Max. inrush current

4A /10ms or less

Max. voltage drop when On

DC 0.4V or less

Surge absorber Zener diode
Response Off - On 1ms or less
time On — Off 1ms orless (rated load, resistive load)

Common method

16 point/ COM

Proper wire size Stranded wire 0.3~0.75mm  (external diameter 2.8mm or less)
External \oltage DC12/24V +10% (Ripple voltage 4 Vp-p or less)
power Current 10mA orless (When connecting DC24V)
Operation indicator LED On when Output On
External connection method 4 point terminal block connector
Weight 1349
Circuit configuration No. Contact Type
B20 00 A20 20
B19 01 A19 21
DCSV B18 | 02 | A18 22 -
A20 B17 03 Al17 23 820 A | A0
L] Bl6 | ot | a6 | 21 | oo le=]l%e
— — B15 05 Al15 25 S | e | K
Internal
Circuit [;#]_@_{ B14 06 Al4 26 2‘1555 os i‘é
8 5 B13 07 Al13 27 sie == as
— [ 1—e B12 08 | Al12 28 EEN | Bl | K
5.5 Bll | 09 | A1l | 29 | Jofeeifhe
J_ B10 0A A10 2A sio 1= =] A0
DGR | S 5 BO | oB | A9 | 2B | = ||se||re
"otz | B8 | 0C | A8 | 2C | wr fl2ol| i
Connector B7 0D A7 2D 806 | = = [] Acs
1B | oE | a6 | 25 | ®fles||™
AO4
B5 OF A5 oF EVcl | e | PN
B4 NC A4 P 802 LI A2
B01 M 11| Aol
B3 NC A3 P

N.CO OUT_
B2y | 22 | com

IN.CO OUT_
B | MO A | O
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3.4 Digital Input Specifications

3.4.1 8 point DC24V input module (Source/Sink type)

Model DC input module
Specification AEEORE
Input point 8 point
Insulation method Photo coupler insulation
Rated input voltage DC24V
Rated input current About 4mA

Operation voltage range

DC20.4~28.8V (ripple rate < 5%)

On Voltage/Current DC19V or higher /3 mA or higher

Off Voltage/Current DC6V orless / 1mA or less

Input resistance About 5.6kQ

R Off - On

~esponse 1/3/5/10/20/70/100ms (set by CPU parameter) Default: 3ms
time On — Off

Insulation pressure

AC560Vms / 3Cycle (altitude 2000m)

Insulation resistance

10MQ or more by Megohmmeter

Common method

8 point/ COM

Proper cable size

Stranded pair 0.3~0.75mt  (External diameter 2.8mm or less)

Current consumption

30mA  (when all point On)

Operation indicator

Input On, LED On

External connection method

9 point terminal block connector

Weight 529
Circuit configuration No. Contact Type
TB1 0
TB2 1 01 (=2
B3 2 TB02 [fl=)
TR03 |fl=2]
TB4 3 =]
TB04
Internal B5 4 TB05 {2
circuit TB6 5 TBO6 [:EI
m— . TR07 |2l
TR08 =]
TB8 7 TB0O9 [:E
TB9 COM 810 M2
TB10 COM
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3.4.2 16 point DC24V input module (Sink/Source type)

— Model DC input module
Specification XBE-DC16A | XBE-DC16B
Input point 16 point
Insulation method Photo coupler insulation
Rated input voltage DC24V DC12/24V
Rated input current About 4mA About 4/8mA
. DC20.4~28.8V . o
Operation voltage range (ripple rate < 5%) DC9.5~30V (ripple rate < 5%)
On Voltage/Current DC19V or higher /3 mA or higher DC9V or higher /3 mA or higher
Off Voltage/Current DC6V or less / 1mA or less DC5V orless/ 1mA or less
Input resistance About 5.6kQ About 2.7kQ
Off - On
Response 1/3/5/10/20/70/100ms  (set by CPU parameter) Default: 3ms
time On — Off
Insulation pressure AC560Vrms / 3Cycle (altitude 2000m)
Insulation resistance 10MQ or more by Megohmmeter
Common method 16 point/ COM
Proper cable size Stranded cable 0.3~0.75mm  (External diameter 2.8mm or less)
Current consumption 40mA  (when all point On)
Operation indicator Input On, LED On
External connection method 8 pin terminal block connector + 10 pin terminal block connector
Weight 53¢
Circuit configuration No. | Contact Type
TB1 0
B2 1 TBO1 =]
— 5 802 ||
ot TB4 3 o038
TB04 [l
85 4 805 [|lnm
. . Internal TB6 S TBO6 %
e f ‘,i circuit B7 6 TB07 Fa]
L1 o] TB8 7 TB08
- I |
ocany E@m ek 0 TB1 8 TRO1 (8]
TB3 A 803 o]
TBO4 [=]
B4 B 805 [|l=5 )
TB5 c 806 |{lni )
TB6 D TB07 |fit
TB7 E o0 |l
TB8 F TBO9 [::EI
TB10 [:EI
TB9 COM
TB10 COM
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3.4.3 32 point DC24V input module (Source/Sink type)

Model DC input module
Specification XBE-DC32A
Input point 32 point
Insulation method Photo coupler insulation
Rated input voltage DC24V
Rated input current About 4mA

Operation voltage range

DC20.4~28.8V (ripple rate < 5%)

Input Derating Refer to Derating diagram
On Voltage/Current DC 19V or higher /3 mA or higher
Off Voltage/Current DC6Vorless/1mA orless
Input resistance About 5.6kQ
Response Off - On
. 1/3/5/10/20/70/100ms  (set by CPU parameter) Default:3ms
time On — Off

Insulation pressure

AC 560Vrms / 3 Cycle (altitude 2000m)

Insulation resistance

10MQ or more by Megohmmeter

Common method 32 point / COM
Proper cable size 0.3mne
Current consumption 50mA  (when all point On)

Operation indicator

Input On, LED On

External connection method

40 pin connector

Weight 60g
Circuit configuration No. | Contact| No. | Contact Type
B20 00 A20 10
Proio coupler T B19 01 A19 1
0o g B18 02 Al8 12 =
P I 820 IH B4 Ao
S & ; 7 | 03 | A | 13 | S0 |ALA] S
e e nternal B16 04 Al6 14 gis || = = || A8
— ! B17 LA A17
| .°—Aﬂ5*802 i S N B15 05 A15 15 o | |
'I____jCOM B14 06 Al4 16 85 || w w || A5
. Bi14 - . Al4
oy L Terninal block 1. B13 | 07 | A3 17 gz || = || A
[y |
o B12 08 A12 18 B2 lle || A
Input Derating diagram 811 0o AL 1 ;‘(‘) om 2}(‘)
100 8o || = : A09
% B10 0A A10 1A ug | |
\ BO9 0B A09 1B sor 113 2 (] A7
= 80 \ 806 Il o = [] 208
< 2 q BO8 oC A0S 1C 85 || o = || 205
D B04 [ I | AO4
£ 60 BO7 oD AO7 1D el | |
S o DC288Y | Bos | oE [ Ao | 1E | w2 |H K A
BO1
40 . BO5 OF A05 1F —
0 10 20 30 40 5055 C

Ambient temperature  (C) BO4 NC A04 NC

BO3 NC A03 NC

BO2 | com | A02 | com

BOl | coMm | Ao1 | com

3-8
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3.5 Digital Output Specifications

3.5.1 8pointrelay output module

Model
Specification

Relay output module

XBE-RYO08A

Output point

8 point

Insulation method

Relay insulation

Rated load voltage / Current

DC24V 2A (Resistive load) / AC220V 2A (COS¥ = 1), 5A/ICOM

Min. load voltage/Current

DC5V/ 1mA

Max. load voltage/Current

AC250V, DC125V

Off leakage current

0.1mA  (AC220V, 60Hz)

Max. On/Off frequency

3,600 times/hr

Surge absorber

None

Mechanical 20 millions times or more

Rated load voltage / current 100,000 times or more

Service life Electrical AC200V / 1.5A, AC240V /1A (COSY =0.7) 100,000 times or more
AC200V /1A, AC240V/0.5A (COSY = 0.35) 100,000 times or more
DC24V /1A, DC100V/0.1A (L/R=7ms) 100,000 times or more

Response | Off - On 10ms or less

time On — Off 12ms or less

Common method 8 point/ COM

Proper cable size

Stranded cable 0.3~0.75m*  (External diameter 2.8mm or less)

Current consumption

230mA  (when all point On)

Operation indicator

Output On, LED On

External connection method

9 point terminal block connector

Weight 80g
Circuit configuration No. Contact Type
TB1 0
DCEY TB2 1
TB3 2 mr1 |54
TBL
TB4 3 2 [[B]
Rz [[B]
Internal 2 8BS 4 ra [ 2]
TBS
TB6 5 rs (a7
TBY e 2]
N 87 6 T™R7 [ 2]
LTerminaJ block 0. TB8 7 TRe B ]
TrRo [[87]
TB9 COM
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3.5.2 8point relay output module (Independent point)

Model

Relay output module

Specification

XBE-RY0O8B

Output point

8 point

Insulation method

Relay insulation

Rated load voltage / Current

DC24V 2A (Resistive load) / AC220V 2A (COS¥ = 1), 2A/COM

Min. load voltage/Current

DC5V/ 1mA

Max. load voltage/Current

AC250V, DC125V

Off leakage current

0.1mA  (AC220V, 60Hz)

Max. On/Off frequency 3,600 times/hr
Surge absorber None
Mechanical 20 millions times or more

Rated load voltage / current 100,000 times or more

Service life Electrical AC200V / 1.5A, AC240V /1A (COSY =0.7) 100,000 times or more
AC200V /1A, AC240V /0.5A (COSY = 0.35) 100,000 times or more
DC24V /1A, DC100V/0.1A (L/R=7ms) 100,000 times or more

Response | Off - On 10ms or less

time On — Off 12ms or less

Common method 1 point/ COM

Proper cable size

Stranded cable 0.3~0.75m*  (External diameter 2.8mm or less)

Current consumption

230mA  (when all point On)

Operation indicator

Output On, LED On

External connection method

9 point terminal block connector x 2

Weight 81g
Circuit configuration No. Contact No.

TB1 0

TB2 COMO TR EII :|:|
B3 1 TR?
DBV ™z |2l
TB4 CcoM1 e (2]
TB1 TB5 2 tRs (|22
[ TB6 com2 1R I=E]
z@a T| TR TB7 3 TR7 %
~)— TB8 coms | TR =S
TBY NC TR9
2 2 187 2 Bl 4 TR1 E
Internal B2 com4 TR [|=E]
cirouit 1@3 1>| B3 5 TR (|8 ]
88

T (~) TB4 COM5 TRa ([R5 ]
</ TR (52 ]

. TB5 6
LTerrmnaI no. — Cove 186 22
7 (=2
TB7 7 TRa [~ ]
TBS com7 TRo |2 ]

TB9 NC

3-10
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3.5.3 16 point relay output module

Model
Specification

Relay output module

XBE-RY16A

Output point

16 point

Insulation method

Relay insulation

Rated load voltage/ current

DC24V 2A (Resistive load) /AC220V 2A (COSY = 1), 5A/ICOM

Min. load voltage/current

DC5V/ 1mA

Max. load voltage/current

AC250V, DC125V

Off leakage current

0.1mA  (AC220V, 60Hz)

Max. On/Off frequency 3,600 times/hr
Surge absorber None
Mechanical 20 millions times or more

Rated load voltage / current 100,000 times or more

Service life Electrical AC200V / 1.5A, AC240V /1A (COSY =0.7) 100,000 times or more
AC200V /1A, AC240V/0.5A (COSY =0.35) 100,000 times or more
DC24V/1A,DC100V/0.1A (L/R=7ms) 100,000 times or more

Response | Off > On 10ms or less

time On — Off 12ms orless

Common method 8 point/ COM

Proper cable size Stranded cable 0.3~0.75m"  (External diameter 2.8mm or less)

Current consumption 420mA  (when all point On)

Operation indicator

Output On, LED On

External connection method

9 point terminal block connector x 2 ea

Weight 130g
Circuit configuration No. Contact Type
TB1 0
B2 1 1 (L=
83 2  —
NCRV TRR E:]
TB4 3 e
TB1 TB5 4 TRs (L2
TB6 5 we 1=
87 6 TR7 (L2
Internal [o]
TB8 B8 7 TR8]
B9 CoM Th9
TBY
@ TB1 8 ™ =]
LT ko TB2 9 ™ [
eml A
B3 A TR 8]
TB4 B Th4 E:jI: ﬂ
TB5 C R
e L=
TB6 D TR7 =]
TB7 E TR (2]
TB8 F TrRa L=
TB9 COM
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3.5.4 8point transistor output module (Sink type)

Model Transistor output module
Specification XBE-TNOSA
Output point 8 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24v
Load voltage range DC 10.2 ~26.4V
Max. load voltage 0.5A/1 point
Off leakage current 0.1mA orless

Max. inrush current

4A/10ms or less

Max. voltage drop  (On)

DC 0.4V or less

Surge absorber Zener Diode
Response Off - On 1ms orless
time On — Off 1ms orless (Rated load, resistive load)

Common method

8 point/ COM

Proper cable size Stranded cable 0.3~0.75m  (External diameter 2.8mm or less)
Current consumption 40mA  (when all point On)
External Voltage DC12/24V +10% (ripple voltage 4 Vp-p or less)

power supply | Current

10mAor less  (DC24V connection)

Operation indicator

Output On, LED On

External connection method

10 point terminal block connector

Weight 529

Circuit configuration No. Contact Type

TBO1 0

NCAV TB02 1
TB01 :l_ TR ﬂ
TB03 2 TRN? EHE
— TBO4 3 ez (L8]
nternal [:, TRNA .EH.[
ntern T e
fern 8 1808 TBOS 4 —
[+ TBO6 5 rns (L8]
TE( TRN7 |

TBO7 6

TRNRK

TB10
dbmmaw TB08 ! TRNa
DC12 TR1N

L Terminal block Nno. TB09 124V

TB10 COM
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3.5.5 16 point transistor output module (Sink type)

Model Transistor output module
Specification XBE-TN16A
Output point 16 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24v
Load voltage range DC 10.2 ~26.4V
Max. load voltage 0.5A/ 1 point, 2A/ 1COM
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms or less

Max. voltage drop  (On)

DC 0.4V or less

Surge absorber Zener Diode
. Off > On 1ms orless
Response time —
On — Off 1ms orless (Rated load, resistive load)

Common method

16 point/ COM

Proper cable size Stranded cable 0.3~0.75m"  (External diameter 2.8mm or less)
Current consumption 60mA  (when all point On)

External power | Voltage DC12/24V +10% (ripple voltage 4 Vp-p or less)

supply Current 10mAor less  (DC24V connection)

Operation indicator

Output On, LED On

External connection method

8 pin terminal block

connector + 10 pin terminal block connector

Weight 549
Circuit configuration No. Contact Type
TBO1 0
TR0 |l
TB02 1 TRN? E::]
TBO3 2 TB03 (LB
NCRV TBOL TB04 3 T804 |LE]
[ TBOS 4 7805 (8]
TBO6 5 TBO6 EE:]:]
A TBO7 6 T8O
€ TRO8 |2
Internal T TBOS 7
- TBO8 TBOL (LB
miveui - ' — o
L 1— TB02 |LE2A
TBO9 TBO2 9 TB03 |LE]
TBO3 A T804 |LB.)
B TBO4 B TB05 (L&)
DeT2Rav TBOS c TBo6 |LE5
Temie tock 0. [~ 5 TBO7 (LB
TBO8 (L=
TBO7 E TBO9 [=1]
TB0S F 1810 |22
DC12
TB09 Yy
TB10 COM
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3.5.6 32 point transistor output module (Sink type)

Model Transistor output module
Specification XBE-TN32A
Output point 32 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Load voltage range DC 10.2 ~26.4V
Max. load voltage 0.5A/1 point, 2A/ 1COM
Off leakage current 0.1mA orless
Max. inrush current 0.7A/10ms orless
Max. voltage drop  (On) DC 0.4V orless
Surge absorber Zener Diode
_ Off - On 1ms or less
Response time —
On — Off 1ms orless (Rated load, resistive load)
Common method 32 point/ COM
Proper cable size 0.3mne
Current consumption 120mA  (when all point On)
External power Voltage DC12/24V £ 10% (ripple voltage 4 Vp-p or less)
supply Current 20mAor less  (DC24V connection)
Operation indicator Output On, LED On
External connection method 40 pin connector
Weight 60g
L . . Contac Contac Type
Circuit configuration No. ¢ No. ¢ w
B20 00 A20 10
B19 01 A19 n
B18 02 Al18 12 —
DC5V B17 03 Al7 13 o IH HJ| A0
B20 B19 L] A19
B16 04 Al6 14 o | |
[ ] B15 | 05 [ A5 [ 15 | 22|l
| Bl4 | 06 | A4 | 16 | wo el e
[:]_|..'_'% B13 | 07 | A13 | 17 sis || = = |] A5
) — B2 | 08 | A12 | 18 | %¢|leaffre
Internal E, I — B11 09 All 19 o | g 212
nirenit + 8 AGS B10 0A Al10 1A it f|® =] A
L
_ BO9 | OB | A09 | 1B oo ll= - o
[ Bog | oc | A8 | 1C | gellzzl| .
B01,802 BO7 ob AO7 1D 807 || = = || Ao7
BO6 | OE | AO6 | 1E g;i e | S
A05
AOLAD2 | - BO5 | OF | A05 | 1F | |
T\Temm block no. BO4 NC A04 NC 803 ] _u A03
Bo3 | NC | a0 | nc | o |H H“
B02 | DC12/ | AQ2 —
BO1 24V A01 COM
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3.5.7 8pointtransistor output module (Source type)

Model Transistor output module
Specification XBE-TPOSA
Output point 8 point
Insulation method Photo coupler insulation
Rated load voltage DC12/24V
Load voltage range DC 10.2 ~26.4V
Max. load voltage 0.5A/1 point
Off leakage current 0.1mA orless
Max. inrush current 4A/10ms or less
Max. voltage drop  (On) DC 0.4V orless
Surge absorber Zener Diode
Response Off - On 1ms orless
time On — Off 1ms orless (Rated load, resistive load)
Common method 8 point/ COM
Proper cable size Stranded cable 0.3~0.75m  (external diameter 2.8mm or less)
Current consumption 40mA  (when all outputs are on)
External Voltage DC12/24V +10% (ripple voltage 4 Vp-p or less)
power Current 10mA orless (when connecting DC24V)
Operation indicator LED on when output on
External connection method 10 pin terminal block connector
Weight 30g
Circuit configuration No. Contact Type
TBO1 0
PCsV 1800 TBO2 1
L TBO1
TBO03 2
- TB10 TB02
Internal TBO8 TBO4 3 TBO3
circuit [!! I ] S I ey S TBO4
TB05 4
— TB05
TBO6 5 TBo6 |1
~ TRN7
—C— TR0L TBO7 6
TB08
Terminal bloc TBO9 COM TB10
k no.
TB10 ov
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3.5.8 16 point transistor output module (Source type)

Model Transistor output module
Specification XBE-TP16A
Output point 16 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24v
Load voltage range DC 10.2 ~26.4V
Max. load voltage 0.5A/ 1 point, 2A/ 1COM
Off leakage current 0.1mA or less
Max. inrush current 4A/10ms orless
Max. voltage drop  (On) DC 0.4V or less
Surge absorber Zener Diode
. Off > On 1ms orless
Response time —
On — Off 1ms orless (Rated load, resistive load)
Common method 16 point/ COM
Proper cable size Stranded cable 0.3~0.75m1  (external diameter 2.8mm or less)
Current consumption 60mA  (When all outputs are on)
External Voltage DC12/24V +10% (ripple voltage 4 Vp-p or less)
power Current 10mA orless (connecting DC24V)

Operation indicator

LED On when output On

External connection method

8 pin terminal block connector + 10 pin terminal block connector

Weight 40g
Circuit configuration No. Contact Type
TBO1 0
TB01 |[ B8]
TB02 1 TRO2 |[ 8]
DCsY e | TBO3 2 803 [ B
o TBO4 3 T804 |[ B
I TB10 TBOS 4 TB05 E:]
Internal [v K] TB08 ( 7806 s TB06 ([ 2]
circuit Y - o7 . TBO7 (2]
— TBo8 | i)
TB08 7
TBO1
L o= TBOL 8 [=]
] TB010 TBO02 (=]
( TBO2 9
D— TB03 E:]
L TB0O3 A TBO4
Terminal bloc [:::ﬂ
K no. TBO4 B TBO5 E::]
TBO5 C TBO6 ™
TBO6 D TBO7 e 7]
TBO8
TBO7 E TROS [e]
TB08 F TB10 E:]I::]
TB09 COM
TB10 ov
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3.5.9 32 point transistor output module (Source type)

Model Transistor output module
Specification XBE-TP32A
Output point 32 point

Insulation method Photo coupler insulation

Rated load voltage DC12/24V
Load voltage range DC 10.2 ~26.4V

Max. load voltage 0.5A /1 point, 2A/1COM
Off leakage current 0.1mA or less

Max. inrush current 4A /10 ms orless

Max. voltage drop  (On) DC 0.4V or less

Surge absorber Zener Diode
, Off - On 1ms or less
Response time —
On — Off 1ms orless (Rated load, resistive load)
Common method 32 point/ COM
Proper cable size 0.3mm
Current consumption 120mA  (When all outputs are on)
Voltage DC12/24V +10% (ripple voltage 4 VVp-p or less)
External power -
Current 20mA orless (connecting DC24V)
Operation indicator LED On when output On
External connection method 40 pin connector
Weight 60g
Circuit configuration No. comact | NO. Contact Type
B20 00 A20 10
B19 01 Al19 n
B18 02 Al8 12 -
DCsv Bl7 | 03 | A7 | 13 | o [ H] a0
B02,B01 | B16 04 Al6 14 si9 I LI [] A0
B15 05 Al5 15 CLCH | P | AL
L A02A0L B4 | 06 | A4 | 16 21; .u 212
Internal B13 07 Al3 17 gis 1= =] a5
areut | (¥ K) A5 ([ B2 | 08 | A2 | 18 | suaff22|] ma
- Bl | 09 | A1 | 19 | coff=aff e
am|] A2
B10 0A | Al0 1A gt lle e ll A
] BO9 | OB | A09 | 1B | soff= =} a0
= Bog | oc [ A | 1c | *|lea|] "™
B20 B8 Ml g & || A0
( BO7 | OD | A07 | 1D = | D |
L :l B06 OE A06 1E 806 fl & & || Aos
Connector N BOS OF A0S 1F 28;? uw :8451
. BO4 | NC | A04 | NC ol | |
BO3 NC AO03 NC 82 I L] A2
B02 A02 ST Y e
BOL COM 0L ov —
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3.6 Combined Digital I/O module Input Specification

3.6.1 8point DC24V input (Source/Sink type)

Model DC input module
Specification XBE-DR16A
Input point 8 point
Insulation method Photo coupler insulation
Rated input voltage DC24V
Rated input current About 4mA

Operation voltage range

DC20.4~28.8V (within ripple rate 5%)

On Voltage/Current DC19V or higher / 3mA or higher
Off Voltage/Current DC6V orless/ 1mA or less
Input resistance About 5.6kQ
Off - On
Response 1/3/5/10/20/70/100ms (set by CPU parameter) Default: 3ms
time On — Off

Insulation pressure

AC560Vrms / 3Cycle (altitude 2000m)

Insulation resistance

10MQ or more by Megohmmeter

Common method

8 point/ COM

Proper cable size

Stranded cable 0.3~0.75mm  (External diameter 2.8mm or less)

Current consumption

280mA  (When all inputs and outputs are on)

Operation indicator

LED on when input on

External connection method

9 pin terminal block connector

Weight 81g
Circuit configuration No. Contact Type
TB1 0
(32 B2 1 81 (=]
—g— q Photo coupler T83 2 TBZ IE:]
S s TB4 3 83 e, ]
- 84 ([=a]
o-rae e =L s (e
|_‘t£;39’;€ circuit TB6 5 TB6 E:]
- || ........ L TB7 6 TB7
peaav Terminal bloc TB8 E:]
K no TB8 7
| 8o |
TB9 COM
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3.6.2 16 point DC24V input

(Source/Sink type)

Model DC input module
Specification XBE-DN32A
Input point 16 point
Insulation method Photo coupler insulation
Rated input voltage DC24v
Rated input current About 4mA

Operation voltage range

DC20.4~28.8V (ripple rate < 5%)

Input Derating Refer to Derating diagram
On Voltage/Current DC 19V or higher /3 mA or higher
Off Voltage/Current DC6Vorless/1mA orless
Input resistance About 5.6kR
Response Off > On 1/3/5/10/20/70/1007s  (set by CPU parameter) Default:3ms
time On — Off

Insulation pressure

AC 560Vrms / 3 Cycle (altitude 2000m)

Insulation resistance

10MR or more by Megohmmeter

Common method 16 point/ COM
Proper cable size 0.3mr
Current consumption 60mA  (When all inputs and outputs are on)

Operation indicator

Input On, LED On

External connection method

40 pin connector

Weight 60g
Circuit configuration No. | Contact | No. | Contact Type
B2 | 00 | A20 | 20
PrOD cuger T BI9 | 01 | A19 | 21
0 -
0 o_sa0 B8 | 02 | A18 | 22
F-4-- 820 | B - A20
S 5 ; , Bl7 | 03 | A7 | 23 | 2|AF{
1° nternal B16 04 Al6 24 Big || = = || A8
— 3 a8
et S B1I5 | 05 | A5 | 25 | o |l==|| 4
—] B2 ala
o [ ico Bl4 | 06 | Al4 | 26 815 || = w || 15
i B14 L
oo b oo BI3 | 07 | A13 | 27 | on||aa|| as
Do Bl2 | 08 | A12 | 28 | ?flaa|f ™
nput Derating alagram B11 09 AlL 29 810 :: AT
100 B9 [l = = || A0
o BIO | 0A | A0 | 2A | welleall s
\ B9 | 0B | Aoo | 28 | [|aaf] »
< 80 '8 806 |l o o [] 208
< 2 BO8 | OC | A08 | 2C | eos|la ]| 2o
2 w0 ngy | B 0D [ A07 [ 20 ool | Pl |
S g : BOG | OE | A6 | 26 | = |H B /¥
0910 20 =0 50 55 C BOS OF | A0S 2F -
Ambient temperature B04 NC A04 P
BO3 | NC | A03 P
IN_CO OoUT C
BO2 | A02 | T
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IN_CO ouUT C

BO1 A01
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3.7 Combined Digital I/O module Output Specification
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3.7.1 8 point relay output

Model Relay output module
Specification XBE-DR16A
Output point 8 point
Insulation method Relay insulation
Rated load DC24V 2A (Resistive load) / AC220V 2A (COSY = 1), 5SAICOM
voltage / Current

Min. load voltage/Current

DC5V/ 1mA

Max. load voltage

AC250V, DC125V

Off leakage current

0.1mA  (AC220V, 60Hz)

Max. On/Off frequency 3,600 times/hr
Surge absorber None
Mechanical 20 millions times or more
Rated load voltage / current 100,000 times or more
Service life Electrical AC200V / 1.5A, AC240V /1A (COSY =0.7) 100,000 times or more
AC200V /1A, AC240V/0.5A (COSY = 0.35) 100,000 times or more
DC24V /1A, DC100V/0.1A (L/R =7ms) 100,000 times or more
Response Off > On 10ms orless
time On — Off 12ms orless
Common method 8 point/ COM
Proper cable size Stranded cable 0.3~0.75m  (external diameter 2.8mm or less)
Current consumption 280mA  (When all inputs and outputs are on)

Operation indicator

LED on when output on

External connection method

9 pin terminal block connector

Weight 81g
Circuit configuration No. Contact Type
TB1 0
DESV TB2 1
- tB1 (L=
( TB3 2 82 [[=]
Intemal | 83 (LB
circuit 2 B4 3 TB4 E:]
B8
( TB5 4 T8 E:]
TB - (=
~ ™7 (L2
TB6 5 E:]
Terminal bloc B8
k no. 87 5 B9 L[]
TB8 7
TB9 COM
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3.7.2 16 point transistor output(Sink type)

Model Transistor output module
Specification XBE-DN32A
Output point 8 point
Insulation method Photo coupler insulation
Rated voltage DC12/24V
Rated current About 4mA
Operation voltage range DC10.2~26.4V
Max. load voltage 0.2A/ 1 point, 2A/ 1COM
Off leakage current 0.1mA or less
Max. load voltage 0.7A/ 10ms or less
Max. voltage drop  (On) DC 0.4V or less
Surge absorber TVS Diode
Response Off > On 1ms or less
time On — Off 1ms orless (Rated load, resistive load)
Common method 32 point/ COM
Proper cable size 0.3mm
Current consumption 60mA  (when all point On)
External Voltage DC12/24V £ 10% (ripple voltage 4 Vp-p or less)
power Current 20mA orless (connecting DC24V)

Operation indicator

LED On when output On

External connection method

40 pin terminal block connector

Weight 60g
Circuit configuration No. Contact Type
B20 [ 00 | A20 | 20
B19 | 01 | A19 | 21
BI8 | 02 | A18 | 22 ]
B17 | 03 | A17 | 23 =15 B
BI6 | 04 | Al6 | 24 o | x|
DCsV B15 | 05 | Al5 | 25 o | e | K
A20 Bl4 | 06 | Al14 | 26 816 Il = = || Al
——D_ B15 -e A15
_ B13 | 07 | A13 | 27 o | EX1 |
Internal —{@—1 Bl2 | 08 | A12 | 28 | esl|sal|ae
Girenist || [ BIL | 09 | a1 [ 29 | o2 ff==fjne
] > A5 ] B10 0A A10 2A gio [1® = || a0
o Bog | 0B | a9 [ 2B | =fQ o ||
5 AO8
1 BOg | 0C | A08 | 2C ol | B | e
MW\ = s & BO7 | OD | AO7 | 2D eos [| = &[] a0
" etosoav BO6 OE A06 2E Sgi = u 285’1
Gomector | Bo5 | OF | A05 | 2F | s llg 2| ae
BO4 | NC | A04 P Bz LR A2
80T A1 1] Aot
B03 | NC | A03 P -
B02 A02 | OUT.
]NMCO coM
BO1 AO1
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3.8 I/0O modules’ Functions

3-23

3.8.1 Input filter function

The XGB PLC's input modules have the input filter function to prevent the external noise signal flowed into the
input signal. For more details on the input filter function, refer to the below.

(1) Purposes and Operations of the input filter function
Under the environment with serious noise or in the case of the equipment that is greatly affected by the input
signal’s pulse width, the system may receive incorrect input depending on the input signal status. To prevent
such incorrect input, the input filter function does not regard the signal that is shorter than the set time by a
user as input. In the case of the XGB PLC, you ¢ an set the input filter time in the range of 1ms~100ms.

The below timing chart represents the operations of the input filter function.

Inputtime constant(filter ime}) .
E. .E -

Input signal ——;

Inputimage data

> Time

Input signal

Inputimage data \

The pulse width that is shorter than the input time
constant is not regarded as the input signal.

3.8.2 Emergency output function

The XGB PLC'’s output module supports the emergency output function to determine whether maintaining the
output status of the output module or clearing it when the PLC is stopped due to errors.

You can set the emergency output by 8 points. For more details on how to set the emergency output, refer to the
below.

3.8.3 Pulse Catch Function

The XGB PLC basic unit has the input contacts (P0008 ~ POOOF) for Pulse Catch with 8 points. Through these
contacts, it is possible to receive the very short pulse signal that cannot be recognized by the normal digital input.

(1) Purposes and Operations of the Pulse Catch function
The PLC's input data is refreshed in a lump once every scan. Accordingly, the very short pulse signal that is
input during scan and is off before the scan is finished cannot be recognized as input. If you need to recognize
and process such short pulse signal, you can use the Pulse Catch function. If you apply this function, the short
pulse of the minimum of 504s can be recognized.
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The below timing chart represents the operations of the Pulse Catch function.

Klus

s
Input signal

Input image data—

Scan1 Scan2 Scan3
e -
Step Processing details
Scan 1 When the minimum pulse signal of 50 s is input, the CPU part will detect the fact and save
the status.
Scan 2 The input image data area is On.
Scan 3 The input image data area is Off.

LSE.ecrric | 3-24
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3.8.4 Smart link board

Easy wiring is available by connecting the IO connector with smart link board.
The available smart link and IO cable are as follows.

XGB Smart link Connection cable
Item Model Model Pin Model Length Contents
. . XTB-40H C40HH-05SB-XBI 0.5~ For main unit connection
Main unit | XBM-DN32H | rG7.11405) | *° | caomm-10sB-xB1 | 1m (40Pin)
XTB-40H
XBE-DC32A - - .
(TG7-1H40S) 40 C40HH-10SB-XBE 1m For expansion module
XTB-40H connection (40Pin)
Expansion (TG7-1H40S) 40 C40HH-10SB-XBE im
module For expansion module
XBE-TN32A . .
R32C-NS5A-4 40 CA0HH-10SB-XBE im conne<_:t|on (40Pin) -
oP Exclusive for relay built-in
type

It describes wring of XGB, XTB-40H and C40HH-10SB-XBI.
For wring of other smart link boards or XGB extension module, refer to XGB user manual for hardware.

1) XTB-40H terminal array

Terminal array of XTB-40H is as follows.

G

3-25

| ltem Specification
- Rated voltage AC/DC 125]V]
=7 = Rhated dcurrentI Max. 1[A]
Withstanding volta .
20 5 A ge 500V 1min
BT T | Insulation resistor | 100M% (DC500V)
J= ' — ! L= % Cable specification AWG22-16
b \ (1.5mm?2 /| MAX)
/ ‘ Terminal/screw M3 X 8L
| B‘I|B?| BJ|E!|&§|BE|E7|BE| B|EI5|B|||E|1|E'3|H‘IA|B\5 n-s|an|a-n|ma||m 12N . m
A||ulu|u|ns[as A?lna|aslm A1=|m[m N ms|ms|m:|ma}m|m| Torque (12kgf . cm)
Terminal | Modifide PPO
material | Cover | Polycarbonate
PCB Epoxy 1.6t
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2) Wiring of XTB-40H and XGB extension module
Wiring of XGB main unit through XTB-40H and C40HH-10SB-XBI is as follows.

At this time, relationship of XGB 10 signal and Smart link board terminal number is as follows.
The following figure describes signal allocation when C40HH-10SB-XBI is used as connection cable.
When the user makes the cable, make sure that wring is done as figure below.

Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 | B11 | B12 | B13 | B14 | B15 | Bl16 | B17 | B18 | B19 | B20

Al A2 A3 A4 A5 A6 A7 A8 A9 | Al0 | All | Al2 | Al13 | Al4 | Al5 | Al6 | Al7 | Al8 | A19 | A20

12/

P0OO1 | POO3 | POOS | POO7 | POO9 | POOB | POOD | POOF | NC | COM | PO021 | PO23 | PO25 | PO27 | PO29 | PO2B | PO2D | PO2F 24v

CcoM

P000 | POO2 | POO4 | POO6 | POOS | POOA | POOC | POOE | NC | COM | P0O20 | PO22 | P0O24 | P026 | PO28 | PO2A | PO2C | PO2ZE ;'42(’ CcoOM

LSE ecrric | 3-26
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Chapter 4 Built-in High-speed Counter Function

XGB (XBM 'H’) series have built-in function of High-speed counter in basic unit. This chapter describes specifications and usage
of High-speed counter’s function.

4.1 High-speed Counter Specifications

4.1.1 Performance specifications

1) Performance specification

Classification Description
Count input Sianal A-phasg, B-phase
signal Input type Voltage input (Open collector)
Signal level 24V
Max. coefficient speed 100 kpps
Number of 1 phase 100kpps 4 channels
channels 2 phase 20kpps 4 channels)
Coefficient range Signed 32 Bit (-2,147,483,648 ~ 2,147,483,647)
Linear count (if 32-bit range exceeded, Carry/Borrow occurs)
Count mode

(Program setting)

Counter max. and min. value is indicated

Ring count (repeated count within setting range)

Input mode ;Eﬂzg ':Eu:
. - inpu
(Program setting) CWI/CCW input
Signal type \oltage
1 phase inpt Increas!ng/decreas!ng operat!on sett!ng by B-phase input
Increasing/decreasing operation setting by program
Up/Down , : - - ;
setting 2 phase input | Automatic setting by difference in phase
CW/CCW A-phase !nput: increasing operat|9n
B-phase input: decreasing operation
Multiplication 1 phase !nput 1 mult!pl!cat!on
function 2 phaseinput | 4 multiplication
Cw/CcCw 1 multiplication
Signal Preset instruction input
Control input Signal level DC 24V input type
Signal type \oltage
1 point/channel (for each channel) 2 point/channel (for each channel)
Output points :output contact point of basic unit | :output contact point of basic unit
External available available
output Tvoe Select single-compared (>, >=, =, =<, <) or section compared output (included or
w excluded) (program setting)
Output type Relay, Open-collector output (Sink)

Count Enable

To be set through program (count available only in enable status)

Preset function

To be set through terminal (contact) or program

Auxiliary mode

Count Latch
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Function

(2) Counter/Preset input specification

Classification Spcification
Input voltage 24V DC (20.4V ~ 28.8V))
Input current 4mA

On guranteed voltage (min.) 20.4v

Off guranteed voltage (max.) 6V
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4.1.2 Designation of parts

(1) Designation of parts

External Device

XGB

PWR
RUN
ERR

oo
© - © -

b OPFN

LINK

TX/RX

m :I
10/100 BASEFTX

© [rs-232c

Terminal Names Usage

No. 1-phase 2-phase 1-phase 2-phase
B20 Ch0 counter input Ch0 A-phase input Counter input terminal A-phase input
B19 Ch1 counter input Ch0 B-phase input Counter input terminal B-phase input
B18 Ch2 counter input Ch2 A-phase input Counter input terminal A-phase input
B17 Ch3 counter input Ch2 B-phase input Counter input terminal B-phase input
B16 ChO preset 24V ChO preset 24V Preset input terminal Preset input terminal
B15 Ch1 preset 24V - Preset input terminal No use
B14 Ch2 preset 24V Ch2 preset 24V Preset input terminal Preset input terminal
B13 Ch3 preset 24V - Preset input terminal No use
B12
B11
B10
BO9
BO8
BO7
BO6
BO5
BO4
BO3
BO2 Input common Input common Common terminal Common terminal
BO1 Input common Input common Common terminal Common terminal
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(2) Interface with external devices

The internal circuit of High-speed counter is as shown below.

_ Signal = On/Off
- Terminal B
I/0 Internal circuit @| guaranteed
No. 1-phase 2-phase ©)
voltage
& k /\4/\.7/\1@/\ 520 Cho cho On | 20.4~28.8V
< r4 $ Pulse input | A-phase input| e | v or less
I 1 ®
. 6 B19 Ch1 cho On| 20.4~28.8V
| % Pulse input | B-phase input| ~¢ | 6v/ or less
On| 20.4~28.8V
* 4.7 kQ B18 Pulgeh ii ut | A- h(fi:ezin ut
< i % P P PUll off | 6Vorless
Ch3 ch?2 On| 20.4~28.8V
4 % A7 kQ BI7 | olse B.ohase |
| ulse input | B-phase input| | 6v/ or less
Input
On| 20.4~28.8V
o G s | Ch0 | cho
| | % reset inpu resetinput | 5k | 6V or less
Ch1 On| 20.4~28.8V
B15 . -
v %II % 5.6 kQ Preset input Off | 6V orless
FT_/\/VV\ Ch2 Ch?2 On| 20.4~28.8V
* 56 kQ Bl4 Preset input| Presetinput
< 7 % P PUL 1 off | 6Vorless
Ch?2 On| 20.4~28.8V
B13 -
< #% % 5.6 kQ Preset input Off| 6Vorless
B01/B02 COM (input common)
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4.1.3 High speed counter Functions

(1) Counter mode

A) High Speed counter module can count High Speed pulses which can not be processed by CPU module’s counter
instructions (CTU, CTD, CTUD, etc.), up to binary value of 32 bits (-2,147,483,648 ~ 2,147,483,647).
B) Available input is 1-phase input, 2-phase input and CW/ CCW input.
C) Count increasing/decreasing methods are as follows;
(1) For 1-phase input: (1) Increasing/decreasing count operation by program setting
(2) Increasing/decreasing count operation by B-phase input signal
(2) For 2-phase input: setting by difference in phase between A-phase and B-phase
(3) For CW/CCW input: Increasing operation if B-phase is LOW with A-phase input, and Decreasing operation if A-
phase is LOW with B-phase input.
D) Auxiliary modes are as follows;
+ Count Latch
* Periodic Pulse Count
* Frequency measure function
* Count prohibited function

E) Pulse input mode
(1) Increasing/decreasing count operation by program setting
a) 1-phase 1-input 1-multiplication operation mode
A-phase input pulse counts at rising and increasing/decreasing will be decided by the applicable program.

Increasing/Decreasing classification A-phasgsl%%ut pulse A-phase input pulse falling
Increasing/decreasing count setting signal Off Increasing count -
Increasing/decreasing count setting signal On Decreasing count -

e Operation example
Y 7 y A 7 y Y Y Y

A-phase input pulse r
. D

Increasing/Decreasing On

count setting signal off
Count value 10 11 12 13 12 11 10 11
4—|7 Increasing >l Decreasing —>|<— Increasing
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(2) Increasing/decreasing count operation by B-phase input signal
1) 1-phase 2-input 1-multiplication operation mode
A-phase input pulse counts at rising and increasing/decreasing will be decided by B-phase.

Increasing/Decreasing classification A-phase input pulse A-phase input pulse
rising falling
B-phase input pulse Off Increasing count -
B-phase input pulse On Decreasing count -

e Operation example

o ] UL
B-phase input pulse . of | On |_

)
Countvalue 7 9 8 7 8

8 9 10
i‘i Increasing —+— Decreasing —p{4¢—— Increasing

2) 2-phase count mode
a) 2-phase 4-multiplication operation mode
A-phase input pulse and B-phase input pulse count at rising/falling respectively. If A-phase input is antecedent

to B-phase input, increasing operation starts, and if B-phase input is antecedent to A-phase input, decreasing
operation starts.

= Operation example

Aphase input pulse r Y i i Y Y Y
L

y \ y 3 y \ A /
B-phaseinputpuise (1 A / \ y ] v
)
Count value 2 {3} 4i5{6}7i8ionoi1n 2114 1514141110 9i8{716]514{3]} 2
<4— Increasing <+ Decreasing ——p

| 46
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3) CW(Clockwise)/CCW/(Counter Clockw ise) operation mode
A-phase input pulse counts at rising , or B-phase input pulse counts at rising.
Increasing operation executed when B-phase input pulse is Low with A-phase input pulse at rising, and
Decreasing operation executed when A-phase input pulse is Low with B-phase input pulse at rising.

Increasing/Decreasing classification A-phase input pulse High A-phase input pulse Low
B-phase input pulse High - decreasing count
B-phase input pulse Low Increasing count -

= Operation example

pEpEREy

A-phase input pulse+ |
A A

B-phase input pulse ij T |.

7 8 9 10 1ni 10 9 8 7

Count value

< Decreasing ——

\ 4
A

Increasing

(2) Counter type
2 types of count (Linear counter, Ring counter) can be selected for the applicable use based on functions.

Special Module Parameter

High Speed Counter Module
Parameter CHO CHA CH2 CH3 |
[] Counter mode Linear w Linear Linear Lirear
[] Pulze input mode 1-Phs 1-n «1 1-Phz 1-ln «1 1-Phs 1-ln =1
Intemal preset Ring il 0 0
Euternal preset 0 i} 0 0
Ring counter value 0 i} 0 0
[] Comp output mode [Magnitude]< [Magnitude)c [P agnitude)< [Magnitude]<
Comp output mir. 0 i} 0 0
Comp output mas. 0 i} 0 0
[] Comp output paint Mo use Mo use Mo use Mo use
[ rit tirme [ms] 1 1 1 1
Pulze/Rewv walue 1 1 1 1
l OK ] [ Cancel ]

= Counter mode is saved at the following special K area.

Area per each channel (word) 1)
Mode Cho chi Cch2 Ccha REETEES
Counter K300 K330 K360 K390 0: inear
mode 1:ring

*1) If counter mode is set as value other than O, 1, error code ‘20" will occur.
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2 types of count can be selected for the applicable use based on functions.

A) Linear counter

m Linear Count range: -2,147,483,648 ~ 2,147,483,647

m If count value reaches the maximum value while increased, Carry will occur, and if count value reaches the

minimum value while decreased, Borrow will occur.
m If Carry occurs, count stops and increasing is not available but decreasing is available.
m If Borrow occurs, count stops and decreasing is not available but increasing is available.

Decreasing

-2,147,483,648

il

Count start point

=

+2,147,483,647

Increasing

Borrow

Carry

B) Ring count

m Ring Count range: user-defined minimum value ~ user-defined maximum value

m Count display: If Ring Counted, user-defined minimum value of Ring Count is counted and displayed, but the

value is not displayed.

Special Module Parameter

High Speed Counter Module
Parameter CHO CH1 CH2 CH3 |
[ Counter mode Rirg Linear Linear Lirear
[ Pulse input mode 1-Phz 1-In &1 1-Phz 1-In xl 1-Phz 1-n =1 1-Phz 1-n =1
Intermal preset I} 0 I} 0
Ewternal preset I} 0 I} 0
Ring counter value 1000 0 i 0
[] Comp output mode [Magnitude]< [Magnitude]< [Magnitude]< [ agnitude]s
Comp output min. i} 0 i} 0
Comp output mas. I} 0 I} 0
] Comp output paint Mo use Mo uze Mo uze Mo use
|rik tirne: [rig] 1 1 1 1
Pulze/Rev value 1 1 1 1
1~60000 [ ok | [ cance |
* Ring counter value is saved at the following special K area.
Area per each channel (Double word
type b ( ) Reference
Ch.0 Ch.1 Ch.2 Ch.3
Ring counter
Vi K310 K340 K270 K400
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1)During increasing count
m Even if count value exceeds user-defined maximum value during increasing count, Carry only occurs and

count does not stop differently to Linear Count.

Carry occurred

O O O

Ring Count
maximum value

Preset value
O:Notincluded

Present position
@ :Included

Ring Count
minimum value

2) During decreasing count
m Even if count value exceeds user-defined minimum value during decreasing count, Borrow only occurs

and count does not stop differently to Linear Count.

Ring Count 2 Q ®
maximum value
Present position
Preset value
O:Notincluded
@ :Included
Ring Count
Minimum value (0)
Borrow occurred
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3) Operation when setting the ring count according to the current count value (at the count of addition)

m When setting the ring count, the current count value is below the minimum value of the ring counter.
- Opens an error (Code No. 27), operates as a linear counter, and operates as a ring count when the
current count value falls within the range of the ring count (error codes are not cleared).

m When setting the ring count, the current count value is above the maximum value of the ring counter.
- Displays an error (Code No. 27), operates as a linear counter, and stops counting when the current
count value reaches the maximum count value (error code is not cleared).

m When setting the ring count, the current count value is within the user setting range
- It starts to increase from the current count value, increases to the maximum value set by the user, then
becomes the minimum value set by the user and continues to count after carrying a carry.
- As shown in the figure below, the maximum value is not displayed and the count continues after
displaying the minimum value.

A A A
2,147 483,647 Carry occurred
Ring count
maximum Carry occurred Carry occurred
: i Error code 27 : :
occurs at startup v
. Current
Ring count position
Minimum(0)
value . .
Error code 27 occurs O: Not included
at startup @: Included
-2,147,483,648
X When the ring X When itis over the > When the ring counter is
counter is below the maximum value ofthe  within the setting range
minimum value ring counter

4-10




Chapter 4 Built-in High-speed Counter Function
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4) Operation when setting the ring count according to the current count value (when subtracting count)
m When setting the ring count, the current count value is below the minimum value of the ring counter.

- When an error (Code No. 27) is displayed, it operates as a linear counter, and if the current count value falls

within the range of the ring count, it operates as a ring count. (The error code is not cleared)
m When setting the ring count, the current count value is above the maximum value of the link counter.

- An error (Code No. 27) is displayed, and it operates as a linear counter, but stops counting when the current

count value reaches the count minimum value. (The error code is not cleared)

m When setting the ring count, the current count value is within the user setting range
- It starts to decrease from the current count value, decreases to the minimum value set by the user, and
becomes the maximum value set by the user, and then continues counting after Borrow occurs.

2,147,483,647

Ring count
maximum

Ring count
Minimum(0)

-2,147,483,648

!

Error code 27
occurs at startup

O: Not included
@: Included

Current
position

Error code 27
occurs at startup

»

Borrow occurred

Borrow occurred

Borrow occurred

> When the ring

counter is below the
minimum value

X Whenitis over the

maximum value of the
ring counter

v

X If you are within a
custom range

or the like.

(1) When using a ring count, be sure to place the count value within the range using a preset
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(3) Compared output

(a) High Speed counter module has a compared output function used to compare present count value with compared

value in size to output as compared.
(b) Available compared outputs are 2 for 1 channel, which can be used separately.
(c) Compared output conditions are 7 associated with >, =, <.

(d) Parameter setting

m Compared output mode setting

Special Module Parameter

High Speed Counter Module

2X

Parameter CHO CH 1 | CH 2 | CH 3 |
[] Counter mode Ring Linear Linear Linear
[1 Pulse input mode 1-Phz 1-n =1 1-Phz 1-n =1 1-Phz 1-ln =1 1-Phz 1-ln ®1
Internal prezet i] i] 0 0
Esternal preset 0 0 1] 1]
Ring counter value 1000 0 1] 1]
] Comp output mode [Magritude]< [Magnitude): [Magnitude): (M agnitude)<
Carnp output miin. 0 1] 1]
[Magritude)s=
Comp output ma:-t.- (Magritudele i] 0 0
[ Comp output point [Magritude]s= Mo uze Mo use Mo uze
Uit time [ms] (Magnitude]> 1 1 1
[Range)lnciude
Pulze/Rey value [Range]E sclude 1 1 1
[ QK ] [ Cancel ]
m Upper setting value is saved in special K area.
Compared output condition Memory address (word) Value™
Present Value < Compared Value Setto “0”
Present Value < Compared Value Setto “1”
Present Value = Compared Value Channel 0 : K302 Setto 2’
Channel 1 : K330
Present Value = Compared Value Channel 2 : K358 Setto “3”
Present Value > Compared Value Channel 3 : K386 Setto “4”
Compared value 1 < Count value < Compared value 2 Setto ‘5"
Count value < Compared value 1, Setio ‘6"
Count value 2 Compared value 2

*2) If compared output value not set to 0~6 using counter, error code ‘23’ will be occurred.

m In order to make actual comparison enabled after compared output condition set, the compared enable signal is

to be On.
. Area per channel .
Classification cho Ch 1 ch 2 ch3 Operation
Count enable signal K2600 | K2700 | K2800 K2900 | 0:N/A, 1: enable
Compared enable signal K2604 | K2704 | K2804 K2904 | O:forbidden, 1: enable
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= In order to make external output, the compared equivalent output signal (P20~P27) must be set. If Compared
output contact is Off, Compared coincidence output signal (internal device) is only output.

Classification Area per channel Operation
Cho | chi | ch2 | Ch3 >
. 0: Compared output not
Compared equivalent |\ o515 | ko712 | K812 | k2912 | equivalent
output signal .
1: Compared output equivalent

« Comp output point (P20 ~ P27) setting

4-13

Special Module Parameter

High Speed Counter Module

Parameter CHO CHA1 CH:Z CH3
[ Counter mode Ring Lirear Lirear Linear
[1 Pulse input made 1-Phs 1-In =1 1-Phs 1-In =1 1-Phs 1-In «1 1-Phz 1-In ®1
Intermnal preset 0 0 0 0
External preset 0 0 0 0
Ring counter value 1000 0 0 0
[] Comp output mode [Maagnitude]< [Maagnitude]< [Maagnitude]< [Maanitude]<
Camp output min, 0 0 0 0
Camp outpLt mas. 0 0 0 0
[] Comp output point Mo use L4 Mo uze Mo uze Mo uze
Uit tirne [ms] 1 1 1
Pulze/Fev value E%‘ID 1 1 1
P22
E%i OK ] [ Cancel
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(e) Detailed description for compared output

A) Mode 0 (Present value < Compared value)
m If counted present value is less than compared value, output is sent out, and if present value increases to be

equal to or greater than compared value, output is not sent out.

Count value

(123458 "» 123450 X 123460 123461y 123762

Compared output

A 122460

Min. set value
Compared Output

Enable
Compared Output

)

/

output signal
External output

(in case of designated
output)

A\
< I\

B) Model (Count value <

m If present count value is less than or equal to compared value, output is sent out, and if count value

Compared value)

increases to be greater than compared value, output is not sent out.

Countvalue ~ 123406
Compared Output

X T T A T T T

Min. set value

123460

Compared Output

Enable
Compared Output

output signal
External’output

(in case of designated
output)

.
|

~
\
S
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C) Mode 2 (Count value=Compared value)

m If present count value is equal to compared value, output is sent out. In order to turn the output Off, Compared
output Enable and Compared output signal is to be On.

Count value 123456 > 123457 )X 123458 XX _123459 X _ 123460 123461 123462

Compared Output
Min. set value \\123457

Compared Output | N
Enable \

Compared Output /
output signal J

External output §

(in case of
designated output)

D) Mode 3 (Count value = Compared value)
m If present count value is greater than or equal to compared value, output is sent out, and if count value
decreases to be less than compared value, output is not sent out.

Count value 123456 > 123457 X 123458 X 123459 X 123460 X 123461 Y 123462

Compared Output
Min. set value
Compared Output | \
Enable !

Compared Output | /

output signal
External output

(in case of
designated output)

N\_123460

AR
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E) Mode 4 (Count value > Compared value)

m If present count value is greater than compared value, output is sent out, and if count value decreases to be less
than or equal to compared value, output is not sent out.

Countvalue 123456 X 123457 > 123458 X 123459 X 123460 X 123461 X 123462

Compared Output
Min. set value 123459 AN
Compared Output \

Enable |
Compared Output )

signal

External output | -

(in case of <
designated output)

F) Mode 5
(Compared output Min. set value < Count value < Compared output Max. set value)
m If present count value is greater than or equal to compared output Min. value and less than or equal to

compared output Max. set value, output is sent out, and if count value increases/decreases to exceed
compared value’s range, output is not sent out.

Count value
Compared Ouput 123456 > 123457 >< 123458 < 123459 > 123460 X< 123461 > 123462
Min. set value
Compared Output 123458
Max. set value

Compared Output 123460

Enable
Compared Output

signal |
External Output
(in case of

designated output) | (

N
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G) Mode 6 (Count value < Compared output Min. value, Count value = Compared output Max. value)
m If present count value is less than or equal to compared output Min. value and greater than or equal to

compared output Max. value, output is sent out, and if count value increases/decreases to exceed compared
value’s range, output is not sent out.

Count value

123456 > 123457 >< 123458 > 123459 X< 123460 < 123461 > 123462

Compared Output
Min. set value

123457
Compared Output

Max. set value

123461

Compared Output \

Enable J

Compared Output / /
output signal J 7
External output ( <

(in case of J \l
designated output)
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(4) Carry signal

A) Carry signal occurs

(1) When count range maximum value of 2,147,483,647 is reached during Linear Count.

(2) When user-defined maximum value of Ring Count changed to the minimum value during Ring Count.
B) Count when Carry Signal occurs

(1) Count stops if Carry occurs during Linear Count.

(2) Count does not stop even if Carry occurs during Ring Count.
C) Carry reset

(1) The Carry generated can be cancelled by Carry/Borrow reset signal On.

L Device area per channel
Classification
Channel 0 Channel 1 Channel 2 Channel 3
Carry signal K2610 K2710 K2810 K2910

(5) Borrow signal
A) Borrow signal occurs
(1) When count range minimum value of -2,147,483,648 is reached during Linear Count.
(2) When user-defined minimum value of Ring Count changed to the maximum value during Ring Count.
B) Count when Borrow signal occurs
(1) Count stops if Borrow occurs during Linear Count.
(2) Count does not stop even if Borrow occurs during Ring Count.
C) Borrow reset
(1) The Borrow generated can be cancelled by Carry/Borrow reset signal On..

L Device area per channel
Classification
Channel 0 Channel 1 Channel 2 Channel 3
Borrow signal K2611 K2711 K2811 K2911
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(6) Revolution/Unit time

While auxiliary mode enable signal is On, it counts the number of input pulses for a specified time.

A) Setting
(1) Unit time setting
1) Input unit time and pulse number per 1 revolution

Special Module Parameter

71X

High Speed Counter Module
Parameter CHO | CH1 | CH2 | E |
[ Counter mode Linear Linear Lirear Linear
[1 Pulze input mode 1-Phs 1-In =1 1-Phz 1-In =1 1-Phs 1-In x1 1-Phz 1-In =1
Internal preset i} i 0 i
External preget 1] 0 0 0
Ring counter value a 0 0 0
[] Comp output mode (M agnitude]< [Magnitude]< (M agnitude]< [Magnitude]<
Comp output min. 1] 0 ] 0
Comp output max. 1] 0 0 0
[] Comp output point Mo usze Mouze Mo use Mo usze
Urit time [mg] 1000 1 1 1
Pulze/Rey value 1 1 1 1
1~60000 [ ok ][ Cancel
Setting value is saved at the following special K are and user can designate it directly.
L Device area per channel
Classification
Channel 0 Channel 1 Channel 2 Channel 3
Unit time (1~60000ms)d K322 K352 K382 K412

3 If
2) Input pulse number per 1 revolution

revolution per unit time is enabled and unit ime value is other than 1~60000ms, error code ‘34’ occurs.

L Device area per channel
Classification
Channel 0 Channel 1 Channel 2 Channel 3
Pulse number /revolution
K323 K353 K383 K413
(1~60000)*

*,

3) If Count function of revolution

If revolution per unit time is enabled and pulse number/revolution is other than 1~60000, error code ‘35’
per unit time is used, enable signal set by On.

OcCcurs.

Classification Device area per channel
Channel 0 Channel 1 Channel 2 Channel 3
Revolution/unit time K2605 K2705 K2805 K2905
command

B) Count function of Revolution per Unit time is used to count the number of pulses for a specified time while

Enable signal is On.

C) With the displayed number of pulses updated for a specified time and the number of pulses per revolution input,

Revolution/Unit time can be counted.

D) Number of Revolution per 1 second is indicated after number of pulse per 1 revolution is set and time is set to 1
second (1000ms). In order to indicate by Revolutions per minute (RPM), the operation is executed in program.
E) The example that number of pulse per 1 revolution set to ‘1’ and time is set to 1000 ms is as shown below.

(Cho)
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Command J
1000
700
(<5}
8 500 /\500
3 \‘
= 400
o] 300 350
© 0
Revolution per 300 100 300 200
time (K264) < P ¢—————— P ——————p ———p
1000ms 1000ms 1000ms 1000ms _
er minute (RPM)), the program |s as shown below. In case of DMUL opergtion,

RPM value is

F) In order to ind¥te revolution p

according to system (case of RF

ved 64 bit in D

100~D103. If o
M value is small number).

perated RPM v

plue is used, it

Can use to Wor

i or Dword] type

D100 (RPM value) = K264 (number of revolution per second) X B0 {second)

FDIEIDIQEI

DL

k0264 Gl

Doo10a

1 I
I Always QR

G) The example that number of pulse per 1 revolution set to ‘10’ and time is set to 60,000 ms is as shown below.

-

Command
1000
/.\OO\
% 500 \‘500\.
>
£, 300 400 350
8 | 22 >
)
Revolution per 30 |10 30 20
time
60000ms 60000ms 60000ms 60000ms
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(7) Count latch

(@) When Count latch signal is On, present count value is latched.

(b) Setting
If present counter value is to latch, Count Latch function is set ‘Use’.
Classification Device area per channel
Channel O Channel 1 Channel 2 Channel 3
Count latch command K2606 K2706 K2806 K2906

= Count latch function is operated when Count latch signal is On. Namely, counter value is not cleared when power
supply Off =>0On and mode change, it is counted from previous value.
= In latch counter function, internal or external preset function has to use for clearing present value.

4-21



Chapter 4 Built-in High-speed Counter Function

(8) Preset function
It changes the current value into preset value.
There are two types of preset function, internal preset and external preset. External preset is fixed as input contact point.

Special Module Parameter

High Speed Counter Module
Parameter CHO | CH 1 CH2 CH 3 |
[] Counter mode Lingzar ﬂ Linear Linear Linear
] Pulze input mode 1-Phz 1-ln w1 1-Phz 1-n w1 1-Phz 1-n =1 1-Phz 1-In =1
Internal preset 1] 0 0 1]
Extemal preset 0 i] i] 0
Ring counter value 1] 0 0 1]
[] Comp output mode [M agnitude]s [Magnitude]s [Magnitude]< [Magnitude]<
Comp output min, 0 i] i] 0
Comp output mas. 1] 0 0 1]
] Comp output point Mo uze Mo uze Mo uze Mo uze
Uit tirne: [rs] 1 1 1 1
Pulze/Rev value 1 1 1 1
I OK ] [ Cancel ]
* Preset setting value is saved at the following special K area.
Area per each channel (Double word)
Type Ref.
Ch.0 Ch.1 Ch.2 Ch.3
Internal preset K304 K334 K364 K394 -
External preset K306 K336 K366 K396 -

» Preset command is specified through the following special K area, external preset is used by executing the
designated input contact point after allowance bit is on.

Area per each channel (Bit)
Type Cho Ch.l Ch.2 Ch3a Ref.
Internal preset K2601 K2701 K2801 K2901 -
command
External preset K2602 K2702 K2802 K2902 -
allowance
External preset P008 P0O09 POOA POOB -
command
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4.2 Installation and Wiring

4.2.1 Precaution for wiring

Pay attention to the counteractions against wiring noise especially for High-speed pulse input.
1) Surely use twisted pair shielded cable, grounded with 3 class applied.

2) Keep away from power cable or I/O line which may cause noise.
3) Stabilized power should be used for filter.

» Connect A-phase only for 1-phase input.

» Connect A-phase and B-phase for 2-phase input.

8.2.2 Example of wiring

(1) In case of pulse generator (encoder) is voltage output type

24V
Pulse Generator
mmT T 1
I I
L
|
I [ | |
' Na_ | L AL A I
| N
' I | |
: : | |
| |
: L I I
— | | |
' I B I |
: N T vy |
| |
b — - COM | j |
o |
— | |
N S ]
24Vq-ligh-speed counter input
(2) In case of pulse generator is open collector type
24V
r——————- I
Pulse Generator COM !
| | I I
| | A §Z I
| ¥ v |
| | I I
I — [ I I
| I I
: N I I
| | I I
| | I iz I
| | B I I
| A A |
| [ I I
| —] | I I
| ~ | | L I
| . .
| 4j__l_ High-speed counter input
e e -
24VG
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4.3 Internal Memory

4.3.1 Special area for High-speed counter

Parameter and operation command area of built-in high-speed counter use a special K device.
If values set in parameter are changed, it works with the changed values. At the moment, makes sure to use WRT
command to save the changed value to flash. If not saved in flash, the changed values with the power off => on and mode
changed may not be maintained.
= The following example shows that the internal preset values of CH1 set in parameter are changed by program and saved
in flash.
- Receiving an order command (M00O), it moves (MOV) the new internal preset value (5000) to the CH1 present area
(K332).
- To save the changed settings into flash, it uses WRT command. At the moment, slot information is set to '0’ in case of
built-in function.

M0 changes the internal presetvalue to 000 and saves it in flash

ME:DD.DD Dm0 A000 k0332 L
10
Zhange
cammand
WRT
Slot info

0: High speed counter
1: determining a location
2: PID
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@)
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Parameter setting
Description Device area per channel
Parameter Remark
Value Setting Cho Ch1i Ch2 Ch3
hOO00 | Linear count
Counter mode K300 K330 K360 K390 Word
h0001 | Ring count
hOOOO | 1 phase 1 input 1 muttiplication
) hO001 | 1 phase 2 input 1 muttiplication
Pulse input 30 33 36 39 q
mode h0002 | CW /CCW K301 | K331 | K361 | K391 Wor
h0003 | 2 phase 4 multiplication
hO000 | (Magnitude) <
h0001 | (Magnitude) <
h0002 | (Magnitude) =
i >
o comp. | hooos | (Magnitude) = K302 | K332 | K362 | K392 | Word
utputmode | 0004 | (Magnitude) >
h0005 | (Range) Include
h0006 | (Range) Exclude
Internal
presetvalue | -2,147,483,648 ~ 2,147,483,647 K304 | K334 | K364 | K394 | DWord
setting
External
preset value | -2,147,483,648 ~ 2,147,483,647 K306 | K336 | K366 | K396 | DWord
setting
Ring counter
Max. value | -2,147,483,648 ~ 2,147,483,647 K310 | K340 | K370 | K400 | DWord
setting
Comp. Output
Min. value -2,147,483,648 ~ 2,147,483,647 K312 | K342 | K372 | K402 | DWord
setting
Comp. output
Max. value | -2,147,483,648 ~ 2,147,483,647 K314 | K344 | K374 | K404 | DWord
setting
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Description Device area per channel
Parameter Remark
Value Setting Cho Ch1i Ch2 Ch3
HFFFF No use
h0000 P0020
hooo1 P0021
h0002 P0022
h0003 P0023
h0004 P0024
h0005 P0025
Comp. output 0 h0006 P0026
point h0007 P0027 K320 K350 | K380 | K410 | Word
designation h0008 P0028
h0009 P0029
hOOOA PO02A
h000B P002B
h0oo0C P002C
h000D P002D
hOOOE POO2E
hOOOF POO2F
HFFFF No use
h0000 P0020
hooo1 P0021
h0002 P0022
h0003 P0023
h0004 P0024
h0005 P0025
Comp. output 1 h0006 P0026
point hooo7 P0027 K321 | K351 | K38l | K411 | Word
designation h0008 P0028
h0009 P0029
hOOOA PO02A
h000OB P002B
h000C P002C
h000D P002D
hOOOE PO0O2E
hOOOF POO2F
Unit time [ms] 1 ~60,000 K322 K352 K382 K412 DWord
Pulse/Rev.value 1 ~60,000 K323 K353 | K383 K413 | DWord
h0000 1Hz
h0001 10Hz,
Frequency 0002 v K324 K354 | K384 | K414 Word
h0003 1000Hz
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(b) Operation command

Parameter Device area per channel
Cho Ch1l Ch2 Ch3
Counter enabling K2600 K2700 K2800 K2900
Internal preset designation of K2601 K2701 K2801 K2901
counter
External preset enabling of K2602 K2702 K2802 K2002
counter
Designation of decremental K2603 K2703 K2803 K2903
counter
Comp. output enabling K2604 K2704 K2804 K2904
Enabling of revolution time K2605 K2705 K2805 K2905
per unit time
Designation of latch counter K2606 K2706 K2806 K2906
Carry signal (Bit) K2610 K2710 K2810 K2910
Borrow signal K2611 K2711 K2811 K2911
Comp. output signal K2612 K2712 K2812 K2912
(c) Area of monitoring
Parameter Device area per channel Remark
Cho Ch1l Ch2 Ch3

Current counter value K262 K272 K282 K292 Dword
Revolution time per unit time K264 K274 K284 K294 Dword
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4.3.2 Error code

It describes errors of the built-in high-speed counter.
= Error occurred is saved in the following area.

SetmaE Device area per channel Remark
ChoO Chl Ch2 Ch3
Error code K266 K276 K286 K296 Word
= Error codes and descriptions
I?gg;::; Description Remark

20 Counter type is set out of range

21 Pulse input type is set out of range

29 Requesting #1(3,5,7)channel Run during the 2-phase operation of #0(2,4,6)

* During #0(2,4,6) channel 2-phase operation, using #1(3,5,7)channel is not possible.

23 Compared output type setting is set out of range.

25 Internal preset value is set out of counter range

26 External present value is set out of counter range

27 Ring counter setting is set out of range

* Note ring counter setting should be 2 and more.

28 Compared output min. value is set out of permissible max. input range

29 Compared output max. value is set out of permissible max. input range

30 Error of Compared output min. value>Compared output max. value

31 Output point designation value of Compared output is set out of range

34 Set value of Unit time is out of the range

35 Pulse value per 1 revolution is set out of range
Compared output min. value is set out of permissible max. input range i

36 H” type
(Compared output 1)
Compared output max. value is set out of permissible max. input range i

37 H” type
(Compared output 1)

38 Error of Compared output min. value>Compared output max. value “H type
(Compared output 1)

39 Output point designation value of Compared output is set out of range “H type
(Compared output 1)

40 Frequency measure error

= If two and more errors occur, the module saves the latter error code and removes
the former one.
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4.4 Examples: Using High-speed Counter

It describes examples of using high-speed counter.
1) Setting high-speed counter parameter

How to set types of parameters to operate a high-speed counter is described as follows.

A) Set  finternal Parameters;

in the basic project window.

4 % XBMH_PROJECT *
a B Metwork Configuration
- & ff Unspecified Metwork

..... & System Variable

.23 Variable/Comment
,‘...@ Parameter

..[E Basic Parameter
-..[@ 1/O Parameter

4 .TH Internal Parameter

.JH Positioning

4 H PID

4 i) MewPLC(XGE-XBMH)-Run

..[H High Speed Counter

% MewPLC [BOSD Internal Cnet]
- E‘F'l', MewPLC [BOS1 Internal FEnet]

m

B) Selecting high-speed counter opens a window to set high-speed counter parameters as follows.

For details regarding each parameter setting, refer to 8.1~8.3.
(Every parameter settings are saved in the special K device area.)

Special Module Parameter Z1x|
High Speed Counter Module
Parameter CHAO CHA1 CH?2 CH 3
[ Counter mode Linear Linear Linear Linear
[T Pulse input mode 1-Fhs 1-Inx1 1-Phs 1-Inx1 1-Phs 1-lInx1 1-Phs 1-Inx1
Internal preset 1] 0 I} 0
External preset 1] 0 I} 0
Ring counter value 2 2 2 2
[T Comp output mode (Magnitude)= (Magnitude)= {Magnitude)= (Magnitude)=
Camp autput min. i I} i} 0
comp output max 1] 0 I} 0
[T Comp output point Mo use Mo use Mo use Mo use
Unittime [ms] 1 1 1 1
Fulse/Reyv value 1 1 1 1
Cancel
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C) Turn ‘ON'’ the high-speed counter Enable signal (CHO:K2600) in the program.

High-speed counter Enable signal {Ch.0: K2600% is Cn.

Foonag K02600
|l

D) To use additional functions of the high-speed counter, you needs to turn on the flag allowing
an operation command.
* Refer to 2. Operation Command, <8.3.1 Special K Area for High-speed Counter>
For instance, turn on 2605 bit if among additional functions, rotation number function is used.

|High-speed caunter Enable signal (Ch.0: K2ZE00% and number of revolution per unittime function is
fon.

Foonag 02600
1]
1T

K02605

E) Upon the setting, download program and parameter to PLC.

Wit E 21|

------ FE MewPLC
- Comment

[l Paramneter

...... F‘rngram

Sefting,,, |

Cancel |
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2) Monitoring and setting command
Monitoring and command setting of high-speed counter are described as follows.
A) If starting a monitor and clicking a Special Module Monitor, the following window is opened.

Mnnitnri Debug Tools Window Hel

m Start/Stop Monitoring
i

&

& Pausing Conditions,.,
3

qal

Device Monitoring
@ Special Module Maonitoring
i Trend Monitoring

[% Custom Events

Ed Data Traces

Special Module List : x|

Basze | Slot Fodule
2 i Internal HSC Module (Open-Collectar, 4-CHJ
B Internal &PM Module (Open-Collectar, 2-CH)

1| | 1
fadule [nfm, Monitor

431 | LSELecTrIC
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B) Clicking "™lonitor; shows monitor and test window of high-speed counter.
Special Module Monitar
High Speed Counter Module
[term ZHO CH 1
Current count value
RevolutionfUnit time
Error Code
Channel CH 2 CH 3
Current count value
RevolutionfUnit time
Etrar Code
FLAG Monitor FLAG Monitor
[term Setting value Current value
Channel CHO
Counter mode Linear
Pulse input mode 1-Phs 1-In =1
Internal preset 1]
External preset 0
Ring countervalue 2
Comp output mode (Magnitude)=
Comp autput min. 0
Comp output max. 1]
Comp output point Mo use
LInit tirme [ms] 1
FPulse/Revvalue 1
Test
Close
ltem Description
FLAG Monitor Show flag monitoring and command window of high-speed counter
Start Monitoring Start monitoring each item (special K device area monitor).
Test Write each item setting to PLC.
(Write the setting to special K device)
Close Close monitor
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C) Clicking Start Monitoring; shows the high-speed counter monitor display, in which you
may set each parameter. At this moment, if any, changed values are not saved if power off=>
on or mode is changed.

Special Module Monitor 21l
High Speed Counter Module
Iterm CHO CHA1
Current count walue 0 0
Revolationflnit tirme 1] 1]
Errar Caode 1] 1]
Channel CH 2 CH3
Current count value 1] 1]
Revalationflnit tirme 1] 1]
Errar Caode 1] 1]
FLAG Monitar FLAG Wonitar
Iterm Setting valua | Current value
Channel CHO
Counter mode Linear Linear
Fulse input mode 1-Phs 1-Inx1 j 1-Phs 1-Inx1
Internal preset 1-Phs 1-In x1 0
External preset 1-Phs 2-1n x1 0
Ring counter walue Phe 2
Comp output mode T TIIE] (Magnitude)=
Camp autput min. 1] 1]
Comp output mazx 0 0
Comp output point Mo use Mouse
Unittime [ms] 1 1
FPulseiRey value 1 1
Stop Munituringl Test |

D) Clicking "FLAG Monitor; shows the monitor of each flag in high-speed counter, in which
you may direct operation commands by flags (clicking commands reverse turn).

WModule Commnand 21X
High Speed Counter Module

Item CHO CHA CH 2 CH3
CARRY flag OFF OFF OFF OFF
BORRCWY flag OFF OFF OFF OFF
Cam. Output's output OFF OFF OFF OFF
Cammand CHO CHA1 CH 2 CH3
Caunter enahble OFF OFF OFF OFF
Count internal preset OFF CFF OFF CFF
Count external preset OFF OFF OFF OFF
Decremental counter OFF OFF OFF OFF
Comparison function CFF CFF CFF CFF
RewalutionUnit tirme OFF OFF OFF OFF
Latch counter OFF OFF OFF OFF

PELECTRIC
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Chapter 5. Built-in PID Function

5.1 Features of Built-in PID Function

5-1

Here describes built-in PID (Proportional Integral Derivative) function. When there is plant (target of control), Control means that
the user changes the status such as velocity, temperature, position, voltage, current etc. as the user wishes. Here describes
PID control that is most frequently used among diverse control methods.

Basic concept of PID control is as follows. First, it detects the PV (Process Value) through sensor and calculates what the
difference with SV (Set value) is. Then it outputs MV (Manipulated Value) for PV to be same with SV.

At this time, 3 types of operation, such as Proportion, Integration, Derivation is executed according to the requirement of the
user. PID control has high compatibility, flexibility, affordability in comparison with Robust control and Linear optimal control. In
case of other control methods, since control device can be applied to the system after mathematical analysis of system, if
system or the requirement of the user changes, the analysis of system is done again. But in case of PID control, PID device
copes with change of system or requirement of the user with simple auto-tunings without analysis of system rapidly.

The figure 6.1 is example indicating system configuration of temperature control of heating system.

( Fumace \
Flow Out

Flow In
==
L_._/ lpv

PLC

Target
Walue

MY

Valve

<Figure 6.1PID Temperature control system with PLC>

At this time, PLC becomes control device for this system, output temperature of heating system becomes target for control. And
temperature sensor and valve becomes devices to detect and manipulate the status of system respectively. If temperature
sensor detects the output temperature and inputs that to PLC, PLC manipulate the valve status through PID operation and
control the quantity of gas that goes into heating system. So temperature of heating system changes. This process is called
control loop and PID control is executed by repeating the control loop. The control loop is repeated with a cycle of ms ~ s.
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5.2

The built-in PID control functions of XBM feature as follows.
(1) Since operations are executed within CPU part, it can be controlled by PID parameters and PLC program without

PID module.
(2) A variety of controls can be selected

= That is, a user can easily select P operation, Pl operation and PID operation.

(3) Precise control operation
= [t can make precise PID control operations possible through floating point operations.

(4) PWM (Pulse Width Modulation) output available.

= It outputs control operation results to the output contact point designated by a user through PWM.

(5) Improving convenience of control settings and monitoring

= Through parameter setting method and K area flag, it maximizes control parameter settings during operation and
convenience of monitoring
(6) Freely selectable operation direction

= Forward, reverse and mixed forward/reverse operations are available
(7) Cascade operation realizing quick and precise PID control
= It can increase quickness of response to disturbance through cascade loop.

(8) Various additional functions
= PID control can be achieved by various methods a user wishes because set value ramp, the present value follow-up,

limiting change of values and types of alarm functions are provided.

Basic Theory of PID Control

Here describes basic theory of PID control and how to configure PID control.

(1) Terms

Terms used in this user manual are as follows.

= PV: status of plant detected by sensor (Process value)

= SV: Target value (Set Value) to control plant, if control is done normally, PV should follow the SV.

= E: error between SV and PV. It can be expressed as (SV-PV).

= Kp: proportional coefficient

= Ti: Integral time constant. Sometimes called integral time
= Td: Derivative time constant. Sometimes called derivative time

= MV: Control input or control device output. The input to plant to make PV follow the V

= Ts: Sampling time, a cycle of operation to execute PID control

(2) PID operation expression

Basic PID operation expressions are as follows.

E=SV-PV
Mvi=ﬁjEdt
' dE
MV, =K, T, —
d P d dt

MV =MV + MV, + MV,
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PID control operation expressions of XGB series are more complicate than expression (6.2.1) ~ (6.2.5) mathematically but
those are based on the above expression. The followings describe the characteristics of control process with an example that
controls the output temperature of heating system in figure 6.1. At this example, the system and PID parameters imaginary to
help the comprehension and those may be different with real heating system. If the heating system in figure 6.1 is expressed as
second order system with transfer function like expression (6.2.6) in frequency domain, it is expressed as differential equation

like expression (6.2.6) in the time domain.

32
ion = (6.2.6)
Transfer function ( o5+ 1) ( 35+ 5))
2
8. d%y® 1B ooy 62.7)

32 dt? 32 dt

That is, x(t) is Manipulated value and y(t) is Process value.

At this system, we assume that the PID parameter is specified as shown below to describe the PID control operation.

Items Value Items Value
Output temperature of . ) o
i 0T Proportional coefficient (Kp) 5
heating system (PV)
Target temperature (SV) 50C Integral time (Ti) 3s
Cycle of operation 0.01s Derivative time (Ta) 0.19s

<Table 6.1 example of control of heating system>

At this system, if we assume that target value of output temperature is 50°C and initial value of output temperature is 0C, SV

and PV becomes 50 and 0 respectively. In case of this, PID controller acts as follows.
(3) Proportional control (P control)

In the proportional control, the controller yields output that is proportional to error.
Manipulated value of controller by Proportional control is as follows.

MVp = E xKp (6.2.8)

(@) If P contral starts, output of controller by initial P operation is as follows.

MV, =50x 4 = 200
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If P control is executed for 10 seconds, output temperature will be as table 6.2.

If this is expressed with graph, it will be as Figure 6.2.

< Figure 6.2 simulation of proportional control >

: Proportional
Time Target temp. coefficient Output temp. Error
0 50 5 0 50
1 50 5 4498 5.02
2 50 5 53.08 -3.08
3 50 5 50.15 -0.15
4 50 5 48.42 158
5 50 5 48.28 1.72
6 50 5 48.44 1.56
7 50 5 48.49 151
8 50 5 48.49 151
9 50 5 48.49 151
< Table 6.2 example of Proportional control >
Temp. (°C) Example of P control
al
Max. overshoot
70 _——————— - — — — —
50 /ﬂ\\w
40 ———\DZ—————————————
30 -_ - — — — — — —
ED ____________—Ouiputtemp_
1] Y — — — | — Settemp.
I:I 1 1 1 1 1
1 e 3 4 ]

Time (s)

(b) Conceming the result of simulation, it has the maximum overshoot of about 23.4°C at 0.62s and after 7s, it converges at 48.49°C
with offset of 1.51°C (about 3%).
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(c) Offset is an unavoidable error when only P control is executed. Offset decreases proportional to P coefficient but overshoot

increases proportional to P coefficient. Table 6.3 and Figure 6.3 is simulation of offset and overshoot according to P coefficient.

Time test;?aetture Kp=5 Kp=25 Kp =1
0 50 0 0 0
1 50 45.02 63.46 46.67
2 50 53.11 42.52 46.77
3 50 50.15 47.93 41.38
4 50 50.22 47.25 41.60
5 50 48.27 46.96 43.30
6 50 48.35 46.92 43.25
7 50 48.44 46.90 4321
8 50 4853 46.90 43.18
9 50 4853 46.90 43.18

<Table 6.3 Temperature- time table according to P coefficient>
Temp. (*C)

Offset according to Kp

20

TO e m o e

B o m e e e

50

B oo fef o n e e TR T

B0 proorfrm o

— Kp=25|
—Fkp =1

0 ' : : ' ' Time (s)

< Figure 6.3 Temperature- time graph according to P coefficient >

(c) Considering table 6.3, as P coefficient decreases, offset increases but overshoot decreases.

(d) Generally, offset can't be solved with only P control. In order to remove the offset, P control and | control is used together.
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(4) Proportional Integral Control (Pl Control)

In I contral, it yields the output proportional to error accumulated according to time. And the expression is as follows.

My, = Ke j Edt
Ti

(a) In the expression 6.2.9, Ti means the time takes for MVi, output by | control, to be added into real output.

(b) Generally, | control is used with P control. So the expression of Pl control is as follows.
Kp
MV = MVp + MV, = ExKp +T—IEdt
i

(c) In the above heating system, the simulation results are as shown in the table 6.4 when proportional coefficient is 2.5 and

integral ime is 1.5s.

(6.2.9)

(6.2.10)

Time Target temp. szz;ir:iz:?l Integral time P Control PI Control

0 50 25 15 0 0

1 50 25 15 63.46 74.41
2 50 25 15 4252 40.63
3 50 25 15 47.93 52.99
4 50 25 15 47.05 49.67
5 50 25 15 46.96 49.70
6 50 25 15 47.12 50.38
7 50 25 15 47.03 49.76
8 50 25 15 47.07 50.14
9 50 25 15 47.06 49.94
10 50 25 15 47.06 50.02
11 50 25 15 47.06 49.99
12 50 25 15 47.06 50.00
13 50 25 15 47.06 50.00
14 50 25 15 47.06 50.00
15 50 25 15 47.06 50.00

< Table 6.4 Temperature- time table according to P coefficient >

(d) Considering table 6.4 and Figure 6.4, if P and | control is used together, offset is removed and temp. converges at 50°C, target

temp. after 12s
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(e) But in this case, convergence time is longer than that of P control and overshoot is larger. Generally, as integral time increases,

overshoot decrease. About this, refer to the Figure 6.5.

Temp. (°C)
a0

Comparison of P control and Pl control

80

o

B0

50

a0

30

__ Pcontrol
20 o - - -

— Pl control

" Time (s)

< Figure 6.4 Temp.- time graph >

Temp. (°C) Response according to Ti

1 2 3 4 5 B Time (s)
< Figure 6.5 overshoot according to integral time >

(f) Like this, if | control is used, overshoot is larger. According to system, large overshoot can be problem. In order to solve this, PID
control is used.

(5) Proportional integral derivative control (PID control)
In D control, when status of system changes rapidly, D control yields the output to reduce the error. Namely, D control yields the

output proportional to change velocity of current status. So if D control is used, response speed of controller about status change
of system increases, and overshoot decreases. Output of controller by D control is as shown in expression 6.2.11.

dE

5-7
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(@) In the expression 6.2.11, Td means the time takes for MVd output by | control, to be added into real output.

(b) Generally, D control is not used solely but with PD control. So PID control is expressed as expression 6.2.12.

i

(c) The Figure 6.6 is simulation result when PID control is applied to above heating system.

Time Target Proportional | Integral | Derivative PI PID
temp. coefficient time time Control Control

0 50 25 15 0.3 0 0

1 50 25 15 0.3 7441 55.50
2 50 25 15 0.3 40.63 56.33
3 50 25 15 0.3 52.99 52.50
4 50 25 15 0.3 49.67 50.92
5 50 25 15 0.3 49.70 50.34
6 50 25 15 0.3 50.38 50.12
7 50 25 15 0.3 49.76 50.05
8 50 25 15 0.3 50.14 50.02
9 50 25 15 0.3 49.94 50.01
10 50 25 15 0.3 50.02 50.00
n 50 25 15 0.3 49.99 50.00
12 50 25 15 0.3 50.00 50.00
13 50 25 15 0.3 50.00 50.00

< Table 6.5 comparison of PI control and PID control >

Temp. (°C) Comparison of Pl control and PID control
90

B [mmmmmmm o m oo

O fommm e e

1 . e

50

B0 oo

B frm e m oo

a0 —— Pl contral ||

—— PID control

| > 3 i 5 . Time (s)
< Figure 6.6 comparison of Pl control and PID control >
(d) Considering table 6.5, in case PID control is used, max. overshoot decreases from 16.5°C to 8.5°C. At this time, P coefficient,

integral time, derivative time are not optimal values, just one of the examples. Actually, P coefficient, integral time, derivative
time values vary according to PID control system.
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5.3 Functional Specifications of PID Control

The performance specifications of the built-in PID control function in XGB series are summarized in the below table.

Item Specifications
No. of loops 16 Loop
Scope of Proportional constant(P) Real number (0 ~ 3.40282347e+38)
setting PID Integral constant(1) Real number (0 ~ 3.40282347e+38), unit: second
constants Differential constant(D) Real number (0 ~ 3.40282347e+38), unit: second
Scope of set value INT (-32,768 ~ 32,767)

Scope of present value

INT (-32,768 ~ 32,767)

Scope of maneuver value

INT (-32,768 ~ 32,767)

Scope of manual maneuver value

INT (-32,768 ~ 32,767)

Indication

Operation: PID RUN Flag On (by loops)

RUN/STOP Stop: PID RUN Flag Off (by loops)
Normal: PID Error Flag Off (by loops)
Error Error: PID Error Flag On,
Error code occurrence (by loops)
Normal: PID Warning Flag Off (by loops)
Warning Error: PID Warning Flag On,

Warnig code occurrence (by loops)

Control operation

Control of PPI,PD and PID, control of forward/reverse operation

Control interval

10.0ms ~ 6,553.6ms (0.1msUnit)

Additional
functions

PWM output Supportable
Mixed forward/reverse
Supportable
output
Limiting change of INT (-32,768 ~ 32,767)
present value
Limiting change of INT (-32,768 ~ 32,767)
maneuver value
EquaII{/g:\ngg set 0 ~ 65,536 (frequency of control cycle time)
Present value follow-up 0 ~ 65,536 (frequency of control cycle time)
Cascade control Supportable.

Min./max. present value

-32,768 ~ 32,767

Differential filter

0.01 ~ 655.35 (x 100 Scaled Up)

Dead band setting 0~ 65,535
Prevention of dual Supportable
integral accumulation PP
PID operation pause Supportable

< Table 6.6 built-in PID control performance specification >
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5.4 Usage of PID Control Functions

5.4.1 PID Control Parameter Setting

To use the built-in PID control function of XGB series, it is necessary to set PID control parameters by loops in the parameter
window and operate it though the commands. Here, it explains parameters to use PID control functions and how to set them.

(1) PID parameter settings
Follow the steps below to set the PID control function parameters of XGB series.
(@) If selecting the built-in parameters in Parameter of the project window, it shows the built-in parameter setting window as in

below figure.
Project * 3 X
@' XBMH_PROJECT * -
4 -EE Metwork Configuration
i a-f Unspecified Metwork

ﬁ, MewPLC [BOS1 Internal FEnet)
.8 system Variable

A@ NewPLC(XGB-XBMH)-Run

23 Variable/Comment

a [ Parameter

Basic Parameter

[ /O Parameter

2 T Internal Parameter

m

-

a-[g] Scan Program
HE B T

< Figure 6.7 Parameters setting window >

(b) If selecting PID Contral, it shows the PID control parameter setting window as in below figure.

-
| Embedded PID | @
Embedded PID(16 Loop)
Parameter LOOF 0 LOOP 1 LODOF 2 LODF 3 LC
Operatiohal Mode Auto Opr Auto Opr Auto Opr Auto Opr AL
Operational Direction Fomward Fomward Forward Farward Fe
Secondary Snti windup Dizable Dizable Dizable Disable D
Derivative term Cal. Methaod By Ermor By Eror By Eror By Emar B
Enable P/M Output Disable Disable Disable Disable [}
Set Walue ] i] i] a
Scan Period 100 100 100 100
Proportional Gain 1.000000 1.000000 1.000000 1.000000 1.0
Integral Time 0.000000 0.000000 0.000000 0.000000 0r
Derivative Time 0.000000 0.000000 0.000000 0.000000 o
Delta P4 Limit ] i] i] a
Delta MY Limit o 0 0 1}
Max MY 4000 4000 4000 4000
Min. My 0 0 0 0
Manual My ] i] i] a
DeadBand Setting Yalue 1} 1} 1} 1]
Set filtering coefficient 1} 1} 1} 1]
Piw/h Contact F20 P20 P20 P20
Pt Dutput Period 100 100 100 100
Set SY Ramp 1} 1} 1} ]
Sel P Tracking 1} 1} 1} 1]
Min P o 0 0 0
Max P 4000 4000 4000 4000 ¢
< . 3
Cancel
E -

[ Figure 6.8 Built-in PID function parameters setting window ]

A | 5-10
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(c) Input items

The items to set in the built-in PID function parameter window and the available scope of them are summarized in below table.

ltems Description Scope
RUN mode Set the operation mode of PID control. Auto/manual operation
RUN direction Set the operation direction of PID control. Forward/reverse
Prever;tlctlrl}”(:]futlj:t?(l)rl]ntegral Set whether to allow dual integral accumulation. Disabled/enabled
PWM output Set whether to allow PWM output of maneuver value. Disabled/enabled
Operation cycle time Set the operation cycle time of PID control cycle. 100 ~ 65535
Set value Set target control value. -32,768 ~ 32,767
Proportional gain Set proportional gain. Real number
Integral time Set integral time. Real number
Differential time Set differential time. Real number

Limiting change of present value

Set the limited change of present value per operation cycle.

-32,768 ~ 32,767

Limiting change of maneuver value

Set the limited change of maneuver value per operation cycle.

-32,768 ~ 32,767

Max. maneuver value

Set the max. maneuver value for control.

-32,768 ~ 32,767

Min. maneuver value

Set the min. maneuver value for control.

-32,768 ~ 32,767

Manual maneuver value

Set the manual maneuver value for control.

-32,768 ~ 32,767

DeadBand setting Set the deadband width of the set value. 0~65,535
Differential filter value Set the filter coefficient of differential operation. 0~65,535
PWM junction Set the junction to which PWM output is out. P20 ~ P3F
PWM output cycle Set the output cycle of PWM output. 100 ~ 65,535
Set value ramp Set the frequency of set value ramp. 0~65,535
Present value follow-up Set the follow-up frequency of the present value follow-up function. 0~65,535

Min. present value

Set the min. value of the input present value.

-32,768 ~ 32,767

Max. present value

Set the max. value of input present value.

-32,768 ~ 32,767

(a) Operation mode

< Table 6.7 PID function parameter setting items >

(2) Description of Setting of PID Parameters

Itis the mode to set the operation for PID control of a loop in question.
The available scope is automatic operation or manual operation.

If automatic operation is selected, it outputs the PID control result internally operated by the input PID control parameter as the

maneuver value while if manual operation is selected, it outputs the value input to the manual maneuver value parameter
without PID operation modified. The default is automatic operation.

(b) Operation direction

Itis designed to set the operation direction for PID control of a loop in question. The available scope is forward or reverse

direction. At the moment, forward direction means increase of PV when MV increases; reverse direction means decrease PV
when MV increases. For instance, a heater is a kind of forward direction system because PV(temperature) increases when

output(heating) increases. A refrigerator is a kind of reverse direction system in which PV(temperature) decreases when

output increases.
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(c) Prevention of dual integral accumulation

It makes dual integral accumulation function enabled/disabled. To understand integral accumulation prevention function, it is
necessary to explain the phenomenon of integral accumulation first of all. Every drive has a limit. That is, a motor is limited to
the speed and a valve can become status overcoming the complete open/close. If it happens that MV output from a control is
beyond the output limit of a drive, its output is maintained as saturated, which may deteriorate the control performance of a
system and shorten the life of a drive. Formula (6.2.3) shows that the integral control among PID control output components

accumulates errors as time goes on, from which it may take more time to return the normal status after the actuator is
saturated in a system of which response characteristically is slow. Itis so called integral accumulation phenomenon as

ilustrated in Fig. 6.9, which shows that if the initial error is very large, the error is continuously accumulated by integral control.
Accordingly, a drive is saturated within its output upper limit while the control signal is getting larger, keeping being saturated for
a long while until the drift becomes negative and the integral term turns small enough. Due to the operation, the PV may have

a large over-shoot as seen in the figure. Such a wind-up phenomenon may occur if the initial drift is large or by a large

disturbance or due to malfunction of a device.

The PID function of XGB series is basically with the integral accumulation prevention function, cutting off any integral

accumulation phenomenon. In addition, it can detect a time when SV is suddenly decreased, providing a more strong dual

integral accumulation prevention function.

A

Drive saturation

Upper limit of drive output

Target

i

'

i

1
value ;
I
]

Integral accumulation phenomenon

v

Time

< Figure 6.9 Integral accumulation phenomenon >

(d) PWM Output Enabled

PWM output means an output method to turn a junction on — off with a duty proportional to control output calculated by a
uniform output cycle. If PWM output is enabled, it realizes PWM output in accordance with PWM output cycle set inthe

parameter of PWM output junction(P20 ~ P3F) designated in the parameter. At the moment, the PWM output cycle follows

the PWM output cycle separately set in PID operation cycle. PWM output cycle is available between 10ms ~ 6553.5ms

(setting value: 100 ~ 65,535) while it is set at a unit of integer per 0.1ms. figure shows the relation between PID control output

and PWM outpuit.

Ex) if PWM output cycle: 1 second, PWM output junction: P20, max. output: 10000, min. output: O

Time Output P40 junction operation
0 sec 5000 0.5 sec On, 0.5 sec Off
1sec 3000 0.3 sec On, 0.7 sec Off
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MV =5000 MV = 3000
1 05sec : O05sec :0.3sec: 0.7sec :
P20 output : : : :
(9%6QX0.0.0
output)

» Time

¢ Output cycle = 1sec
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» . N

Output cycle = 1sec
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[ Figure 6.10 Relation between PWM output cycle and MV ]

(e) Setvalue
It sets the target of a loop in question, that is, the target status a user wishes to control. In case of the PID control built in XGB,
physical values (temperature, flow rate, pressure and etc) of an object to control is not meaningful and instead, it should use
the physical amount of an object to control after converting them into numerals. For instance, in order to control a system using
a sensor that the output is OV when its heating device temperature is 0°C while it is 10V when the temperature is 100C as
much as 50°C, itis necessary to set SV as 2000 (as long as it uses AD input module XBE-ADO4A).

(f) Operation cycle
It sets the cycle to yield control output by executing the built-in PID operation. The setting cycle is 0.1ms and available between
10ms ~ 6553.5ms (setting value: 100 ~ 65,535) while it is set at a unit of integer per 0.1ms. For instance, to set PID operation
per 100ms, set the operation cycle as 1000.

(g) Proportional gain
Itis intended to set the proportional coefficient of a PID loop in question (Kp). As larger Kp, the proportional control operation is
getting stronger. The scope is real number.

(h) Integral time
It sets the integral time of PID loop in question (Ti). As larger the integral time, the integral operation is getting weaker. The
scope is real number at the unit of second.

(i) Differential time
It sets the differential time of PID loop in question (Td). As larger the differential ime, the differential operation is getting stronger.
The scope is real number at the unit of second.

() Limiting change of present value
It sets the limit of change in present value of PID loop in question. If PV suddenly changes due to signal components such as
sensor's malfunction, noise or disturbance during control of PID, it may cause sudden change of PID control output. To
prevent the phenomenon, a user can set the max. limit of change in present value that is allowed per PID operation cycle. If
the change of present value is limited accordingly, it may calculate the present value as much as the limit although the present
value is changed more than the limit once the limit of change in present value is set. If using the PV change limit function, it
may prevent against sudden change of control output owing to noise or etc. If it is, however, set too small, it may reduce the
response speed to the PV change of an actual system, not to sudden change by noise or etc, so it is necessary to set the
value appropriately according to the environment of a system to control in order that the PV toward the set value does not take
a longer time. The available scope is between -32,768~32,767. If setting the PV change limit as 0, the function is not available.
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(K) Limiting change of MV (AMV function)
It limits the max. size that control output, which is output by PID operation is changed at a time. The output MV in this operation
cycle is not changed more than the max. change limit set in the previous operation cycle. The function has an effect to prevent
a drive from operating excessively due to sudden change of output by preventing sudden change of output resulting from
instantaneous change of set value. If it is, however, set too small, it may cause taking a longer time until PV reaches to its
target, so it is necessary to adjust it appropriately. The available scope is between -32,768 ~ 32,767. If setting it as O, the
function does not work.

() Max. MV
It sets the max. value of control output that may be output by the result of PID operation. The available scope is between -
32,768 ~ 32,767. if it exceeds the max. output designated by PID operation result, it outputs the set max. output and alerts the
max. output excess warning. For the types and description of warnings, refer to ErrorAWarning Codes.

(m) Min. MV
It sets the min. value of control output that may be output by the result of PID operation. The available scope is between -
32,768 ~ 32,767. If it is smaller than the min. output value designated by PID operation result, it outputs the set min. MV and
alerts the min. output shortage warning. For the types and description of warnings, refer to ErrorAWarning Codes.

(n) Manual MV
It sets the output when the operation mode is manual. The available scope is between -32,768 ~ 32,767.

(o) DeadBand setting
It sets the deadband between set value and present value. Although it may be important to reduce normal status reply of PV
for its set value even when MV fluctuates heavily, depending on control system, it may be more important to reduce the
frequent change of MV although the normal status reply is somewhat getting larger. DeadBand may be useful in the case.
Below figure shows an example of DeadBand setting.

A

DeadBand

v

[ Figure 6.11 Example of DeadBand setting ]

If setting deadband as in the figure, the PID control built in XGB may regard the error between PV and set value as 0 as long
as PV is within the available scope of deadband from set value.

That is, in this case, the change of MV is reduced. The available scope of setting is between 0 ~ 65,535 and if it is set as 0, it
does not work.
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(o) Differential Filter Value Setting

It sets the coefficient of differential filter. Since differential control outputs in proportion to gradient of error and gradient of PV
change, it may suddenly change MV as it generates a large response to instantaneous noise or disturbance. To prevent t,
XGB series uses a value to which PV is filtered mathematically for differential control. Differential filter value is the coefficient to
determine the filter degree for differential control. As smaller differential value set, as stronger differential operation is. The
available scope is between 0 ~ 65,535 and if it is set as 0, the differential fitter does not work.

(p) Setting set value ramp

Since the drift is suddenly large if SV is heavily changed during PID control, MV is also changed heavily to correct it. Such an
operation may cause excessive operation of a system to control and a drive. To prevent it, SV ramp is used, changing SV
gradually step by step when modifying SV during operation. If using the function, SV is gradually changed by SV ramp when
SV is changed during PID control. At the moment, SV ramp setting represents the frequency of PID operation cycle taken
from when SV starts changing to when it reaches to the final SV. For instance, if SV is to be changed from 1000 to 2000
during operation as PID operation cycle is 10ms and its SV ramp is 500, SV may reach to 2000 after 500X10ms =5 seconds,
thatis, as it increases each 2 per operation cycle and after the 500th operation scans. The available scope of setting is
between 0~65,535 and itis set as 0, it does not work.

If SV Ramp is not used

Modifie :
e | /
If SV Ramp is used

Existin / SV. *  operation
T

[ Figure 6.12 SV Ramp function ]

(g) PV Follow-up setting

Itis intended to prevent any excessive operation of a drive resulting from sudden change of output at the initial control and
changes SV gradually from PV at the time when PID operation starts, not directly to SV in case control just turns from stop to
operation mode or it changes from manual to automatic operation. At the moment, SV represents the frequency of PID
operation cycles taken from when control starts to when it reaches to the set SV (other operations are same as SV ramp
function). The available scope is between 0 ~ 65,535. If SV is changed again while PV follow-up is in operation, the SV would
be also changed according to SV ramp.

() Min/max. PV

It sets the min./max. value entered as the present value of PID control. The available scope is between -32,768 ~ 32,767.
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5.4.2 PID Flags

The parameter set by the XGB series built-in PID control function is saved into the flash memory of the basic unit. Such
parameters are moved to K area for the built-in PID function as soon as PLC turns from STOP to RUN mode. PID control
operation by PID control command is executed through K area data for PID functions. Therefore, if a user changes the value in
the trend monitor window or variable monitor window during operation, PID operation is executed by the changed value. At the
moment, if PLC is changed to RUN again after being changed to STOP, it loads the parameters in flash memory to K area, so
the data changed in K area is lost. Thus, to keep applying the parameters adjusted in K area, it is necessary to write the
parameter set in K area to flash memory by using WRT command. (In case of IEC, APM_WRT)

(1) PID Flag Configuration
K area flags for XGB series built-in PID control function are summarized in the below table.

D .
Loop Karea IEC type Symbol ty?)t: Default Description
K12000~F 9%KX19200~15 _PID_MAN Bit Auto | PIDoutput designation
(O:auto, 1:manual)
K12010~F %KX19216~31 _PID_PAUSE Bit RUN PID pause (0:RUN, 1:pause)
K12020~F %KX19232~47 | _PID_REV Bt | Forwarg | OOl diection(Oforward,
1:reverse) operation control
Dual integral accumulation
K12030~F %KX19248~63 _PID_AW2D Bit Disabled | Prevention
(0:enabled, 1:disabled)
K12040~F %KX19264~79 _PID_REM_RUN Bt | Disabled | P emote operation
(O:disabled, 1:enabled)
Common K1205~K1207 | %KW1205~%KW1207 | Reserved WORD - Reserved area
K12080~F %KX19328~43 _PID_PWM_EN Bit | Disabled | ~WWMoutputenable
(O:disabled, 1:enabled)
K12090~F 96KX19344~59 _PID_STD Bit _ | PIDoperationindication
(O:stop, 1:run)
K12100~F %KX19360~75 _PID_ALARM Bit ; PIDwaming
(0:normal, 1:warning)
K12110~F %KX19376~91 _PID_ERROR Bit - PID error(0:normal, 1:error)
K12120~F 06KX19392~407 | _PID_MV_BMPL Bit | Disabled | ~'D MV BuMPLess changeover
(O:disabled, 1:enabled)
K1213~K1215 | %KW1213~%KW1215 | Reserved WORD - Reserved
K1216 %KW1216 _PID00_SV INT 0 PID SV
K1217 %KW1217 _PID00_T s WORD 100 PID operation cycle[0.1ms]
K1218 %KD609 _PID00_K p REAL 1 PID proportional constant
K1220 %KD610 _PID0O_T i REAL 0 PID integral time[sec]
K1222 %KD611 _PIDO0_T d REAL 0 PID differential ime[sec]
Loop O K1224 %KW1224 _PID00_d_PV_max | WORD 0 PID PV change limit
K1225 %KW 1225 _PID00_d MV_max | WORD 0 PID MV change limit
K1226 %KW 1226 _PID00_MV_max INT 4000 PID MV max. value limit
K1227 %KW1227 _PIDO0_MV_min INT 0 PID MV min. value limit
K1228 %KW1228 _PIDO0_MV_man INT 0 PID manual output
K1229 %KW1229 _PIDO0_PV INT - PID PV

< Table 6.8 K area flags for PID control >
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Loop Karea IEC type Symbol 3‘?: Default Description
K1230 %KW1230 _PID00_PV_old INT - PID PV of previous cycle
K1231 %KW1231 _PID00_MV INT 0 PID MV
K1232 %KD616 _PIDO0_ERR DINT - PID control error
PID MV proportional value
K1234 %KD617 _PIDO0_MV_p REAL 0
component
) PID MV integral control
K1236 %KD618 _PIDO0_Mv i REAL 0
component
PID MV differential control
K1238 %KD619 _PIDO0_MV_d REAL 0
component
K1240 %KW1240 _PIDO0_DB W WORD 0 PID deadband setting
K1241 %KW1241 _PID00_Td_lag WORD 0 PID differential filter coefficient
Loop© K1242 KW 1242 _PID00_PWM WORD | H20 | PIDPWM junction setting
K1243 %KW1243 _PIDO0_PWM Prd | WORD 100 PID PWM output cycle
K1244 %KW1244 _PID00_SV_RAMP WORD 0 PID SV Ramp value
K1245 %KW1245 _PID00_PV_Track WORD 0 PID PV follow-up setting
K1246 %KW1246 _PIDO0_PV_MIN INT 0 PID PV min. value limit
K1247 %KW1247 _PID00_PV_MAX INT 4000 PID PV max. value limit
K1248 %KW1248 _PIDO0_ALM_CODE | Word 0 PID warning code
K1249 %KW1249 _PIDO0_ERR_CODE | Word 0 PID error code
K1250 %KW1250 _PIDO0_CUR_SV INT 0 PID SV of current cycle
K1251-1255 %KW1251-1255 Reserved WORD - Reserved area
Loop 1 K1256~K1295 %KW 1256~%KW1295 - - - PID Loop1 control parameter
Loopl6 K1816~K1855 %KW1816~%KW1855 - ‘ - ‘ - ‘ PID Loop16 control parameter

< Table 6.8 K area flags for PID control (continued) >

K1200 ~ K1211 areas are the common bit areas of PID loops while each bit represents the status of each PID control loop.
Therefore, each 16 bits, the max number of loops of XGB PID control represents loop status and setting respectively. K1216 ~
K1255 areas are K areas for PID control loop 0 and save the loop 0 setting and status. It also contains parameters such as SV,
operation cycle, proportional coefficient, integral ime and differential ime set in the built-in parameter window and the XGB built-
in PID function executes PID control by each device value in question. In addition, the output data such as MV calculated and
output while PID control is executed is also saved into the K areas. By changing the values in K areas, control setting may be
changed any time during PID control.

By changing value of area, you can change control setting whenever you want during the PID control
1) PID control flag expression : _PID[n]_xxx

=> [n] : loop number

=>» xxx : flag function

Ex) PID10 K p:means K p of loop 10.
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(2) PID flag function
Each function of K area flags for XGB series built-in PID control function is summarized as follows.

(@) Common bit area
The area is a flag collecting operation setting and information consisting of bits to each 16 loop. Each bit of each word device
represents the information of each loop. That is, ‘n’ th bit represents the information about PID loop n.

1) PID_MAN (PID RUN mode setting)

Flag name address | IEC type address | Unit Setting
PID_MAN .
_PID_| . .
(PID RUN mode setting) K1200n | 9KX19200+n | BIT Available

It determines whether to operate the PID control of n loop automatically or manually. For more information about RUN
mode, refer to 6.2.3 PID control parameter setting. If the bit is off, it operates automatically; if on, it runs manually.

2) _PID_PAUSE (PID Pause setting)

Flag name Address | IEC type address | Unit Setting
_PID_PAUSE (PID pause setting) K1201n %KX19216 +n BIT Available

It changes PID control of n loop to pause status. If PID control is paused, the control MV is fixed as the output at the time
of pause. At the moment, PID operation is continued internally with output fixed. If changing pause status to operation
status again, it resumes control, so it may take a longer time until the PV is going to SV once system status is largely
changed during pause. If the bit is off, it cancels pause; if on, it operates as paused.

3) _PID_REV (PID RUN direction setting)

Flag name Address | IEC type address | Unit Setting
PID_REV
o . K1202 %KX19232 + BIT Availabl
(PID RUN direction setting) : ° n vatable

It sets the RUN direction of PID control of ‘n'th loop. For more information about run direction, refer to 7.2.3 PID control
parameter setting. If the bit is off, it operates normally; if on, it operates reversely.

4) PID_AW2D (Dual Integral accumulation prevention setting)

Flag name Address | IEC type address Unit Setting
_PID_AW2D
(dual integral accumulation prevention | K1203n %KX19248 + n BIT Available
1 setting)

O

It sets enable/disable of dual integral accumulation prevention of ‘n'th loop. For more information about dual
integral accumulation prevention, refer to 7.2.3 PID control parameter setting. If the bit is off, it is enabled; if

on, it is disabled.
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5)_PID_REM_RUN (PID remote operation setting)

Flag name Address | IEC type address Unit Setting
—PID—REM—RUN K1204n %KX19264 +n BIT Available
(PID remote run setting)

XGB series built-in PID function can be started by both run from command'’s start junction and remote run bit setting. That
is, XGB starts PID control if PIDRUN command?’s start junction is on or remote run setting bit is on. Namely, if one of them
is on, it executed PID control.

6) PID_PWM_EN (PWM output enable)

Flag name Address | |EC type address | Unit Setting
PID_PWM_EN .
_PID_| _ . .
(PWM output enable) K1208n | 9%KX19328+n BIT Available

It determines whether to output the MV of PID control of ‘n’th loop as PWM output. For more information about PWM
output, refer to 6.2.3 PID control parameter setting. If the bit is off, it is disabled; if on, it is enabled.

7)_PID_STD (PID RUN status indication)

Flag name Address | IEC type address | Unit Setting
PID_STD
R K1209 %KX19344 + BIT u ilabl
(PID RUN status indication) : ° n navaiabe

It indicates the PID control RUN status of ‘n’ th loop. If a loop is running or paused, it is on while if it stops or has an error
during RUN, it is off. In the area as monitoring area, it is changed to the current run status by PLC although a user enters
any value temporarily.

8) PID_ALARM (PID Warning occurrence)

Flag name Address | IEC type address | Unit Setting
—PlD.—ALARM K1210n %KX19360 +n BIT Unavailable
(PID Warning occurrence)

It indicates warning if any warning occurs during PID control of ‘n’th loop. Once a warning occurs during PID control
operation of aloop, it is on while if it is normal, it is off. At the moment, despite of warning, PID control continues without
interruption, but it is desirable to check warning information and take a proper measure. Once a warning occurs, the
warning code is also indicated in warning code area of a loop. For more information about the types of warning codes
and measures, refer to 6.5. In the area as monitoring area, it is changed to the current run status by PLC although a user
enters any value temporarily.

9) _PID_ERROR (PID Etrror occurrence)

Flag name Address
_PID_ERROR

(PID error occurrence)

IEC type address Unit Setting

K1211n %KX19376 + n BIT Unavailable

[If an error that discontinues running during PID control of ‘n’ th loop occurs, it indicates the error’s occurrence. If an error
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generates warning, it is on; if normal, it is off. When an error occurs, PID control stops and MV is output as the min. output
set in parameter. Also, if an error occurs, the error code is indicated in the error code area of a loop. For more information

about type of error codes and measures, refer to 6.5. In the area as monitoring area, it is changed to the current run

status by PLC although a user enters any value temporarily.

10) _PID_MV_BMPL (PID MV BuMPLess changeover)

Flag name Address | IEC type address Unit Setting
PID_MV_BMPL
- - = K1212 %KX19392 + BIT Availabl
(PID MV BuMPLess changeover) : ° n valane

This allows to not only determine an appropriate MV value through operation so that MV can continue smoothly when the
corresponding PID loop changes from manual to auto output mode, but also reflect the MV value to the internal state so
as to stabilize MV. This function shows an algorithm difference between single operation and cascade operation, but both

operations are performed by this bit.

If the corresponding bit (in cascade operation, the corresponding bit of the master/slave loop is On) is On, Bumpless

changeover is performed. If it is Off, The [Default] Bumpless changeover function is Disabled

(b) PID Flag area by loops

PID flag areas by loops are allocated between K1216 ~ K1855 and for totally 16 loops, each 40 words is allocated per loop.
Therefore, the individual data areas of ‘n’ th loop are between K (1216+16*n) ~ K (1255+16*n). Every setting of the PID flag
areas by loops may be changed during PID control operation. Once the settings are changed, they are applied from the next

PID control cycle.

1) _PIDxx_SV (PID xx Loop SV setting)

Flag name Address IEC type address Unit Scope
| PIDxx_SV
- - + 0, + - ~
t (PID xx Loop SV setting) K1216+16*xx | %KW1216+16*xx INT 32,768 ~ 32,767

It sets/indicates the SV of PID control of ‘xx’ th loop. For more information about SV, refer to 6.2.3 PID control parameter
setting. The available scope is between -32,768 ~ 32,767.

2) _PIDxx_T_s (PID xx Loop operation cycle)

Flag name Address IEC type address Unit Scope
PIDxx_T
1S K1217+16%« | 9KWI1217+16%x | WORD | 100~ 65535
(PID xx Loop operation cycle)

It sets/indicates the operation cycle of PID control of ‘xx’ th loop. For more information about operation cycle, refer to 6.2.3
PID control parameter setting. The available scope is between 100 ~ 65,535.

3) _PIDxx_K_p (PID xx Loop proportional constant)

Flag name Address IEC type address Unit Scope
PIDxx_K
I ._p K1218+16*xx %KD609+20*xx REAL Real number
(PID xx Loop proportional constant)
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It sets/indicates the proportional constant of PID control of ‘xx’ th loop. For more information about proportional constant,
refer to 7.2.3 PID Control Parameter Setting. The available scope is real number (-3.40282347e+38 ~ -1.17549435e-38 ,
0, 1.17549435e-38 ~ 3.40282347e+38). If it is, however, set as 0 and lower, the PID control of a loop generates an error

and does not work.

4) _PIDxx_T_i (PID xx Loop Integral time)

Flag name Address IEC type address Unit Scope
P T K1220+16%x | 9KD610+20%xx | REAL Real number
(PID xx Loop integral time)

It sets/indicates integral time of PID control of ‘xx’ th loop. The available scope is real number. If it is set as 0 and lower, it
does not execute integral control.

5) _PIDxx_T_d (PID xx Loop differential time)

Flag name Address IEC type address Unit Scope
PIDxx_T_d
- o K1222+16*xx %KD611+20*xX REAL Real b
(PID xx Loop differential time) ° ealnumber

It sets/indicates differential time of PID control of ‘xx’ th loop. The available scope is real number. If it is set as 0 and lower,
it does not execute differential control.

6) _PIDxx_d_PV_max (PV change limit)

Flag name Address IEC type address Unit Scope

_PIDxx_d_PV_max
(PV change limit)

K1224+16%xx %KD612+20*xx WORD 0~65,535

It sets the PV change limit of xx’ th loop.
For more information about PV change limit, refer to 6.2.3 PID control parameter setting. If it is set as 0, the

PV change limit function does not work.

7) _PIDxx_d_MV_max (MV change limit)

Flag name Address IEC type address Unit Scope
_PIDxx_d_MV_max
(MV change limit)

K1225+16%xx %KD610+20*xx WORD 0~65,535

It sets the MV change limit of ‘xx'th loop. For more information about MV change limit, refer to 6.2.3 PID
control parameter setting. If it is set as 0, the MV change limit function does not work.
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8) PIDxx_MV_max, PIDxx_MV_min, _PIDxx_MV_man (max. MV, min. MV, manual MV)

Flag name Address IEC type address Unit Scope
_PIDxx_MV_max (max. MV) K1226+16*xx | %0KW1226+16*xx
_PIDxx_MV_min (min. MV) K1227+16*x | %KW K1227+16*xx INT -32,768 ~ 32,767
_PIDxx_MV_man (manual MV) K1228+16*xx | %KW K1228+16*xx

It sets the max. MV, min. MV and manual MV of ‘xx’ th loop. For more information about max. MV, min. MV and manual
MV, refer to 6.2.3 PID control parameter setting. If the max. MV is set lower than the min. MV, the PID control loop

generates an error and does not work.

9) _PIDxx_PV (prevent value)

Flag name Address IEC type address Unit Scope
PIDxx_PV
(p_res er)1(tx \7alue) K1229+16%xx %KW1229+16*xx INT -32,768 ~ 32,767

It is the area that receives the present value of ‘xx’ th PID control loop. PV is the present status of the system to control

and is normally saved into U device via input devices such as A/D input module if it is entered from a sensor. The value is

used to execute PID operation by moving to _PIDxx_PV by means of commands like MOV.

10) _PIDxx_PV_OLD (PV of previous control cycle)

Flag name Address IEC type address Unit Scope
—PID).(X—PV—OLD K1230+16*xx | %KW1230+16*xx INT Unavailable
(PV of previous control cycle)

The area indicates the PV just before the xx th PID control loop. The flag, as a dedicated monitoring flag, would be
updated by PLC although a user directly enters it.

11) _PIDxx_MV (Control MV)

Flag name

Address

IEC type address

Unit Scope

_PIDxx_MV (control MV)

K1231+16*xx

Y%KW1231+16*xx

INT Unavailable

The area shows the MV of ‘xx’ th PID control loop. As the area in which XGB built-in PID operation result is output every
PID control cycle, it delivers the value in the area to U device every scanning by using commands like MOV in the
program and outputs to D/A output module, operating a drive.
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12) PID00_ERR (Present error)

Flag name Address IEC type address Unit Scope
—PIDO0_ERR K1232+16*xx | %KW1232+16*xx DINT Unavailable
(present error)

The areas shows the current error of ‘xx’ th PID control loop. It is also used as an indicator about how much gap the
present status has with a desired status and if an error is 0, it means the control system reaches a desired status exactly.
Therefore, if control starts, error is quickly reduced at transient state and it reaches normal state, maintaining remaining
drift as 0, it could be an ideal control system. The flag, as a dedicated monitoring, is updated although a user directly
entersit.

13) _PIDxx_MV_p, PIDxx_MV_i, _PIDxx_MV_d (P/I/D control components of MV)

Flag name Address IEC type address Unit Scope
_PIDx MV_p K1234+16%x | %KDBL6+20%x
(MV proportional control component)
PIDxx_MV_i .
N -~ K1236+16%*xx | %KD617+20%xx REAL Unavailable
(MV integral control component)
_PIDxx_MV_d

K1238+16*xx | %KD618+20*xx

(MV differential control component)

It indicates ‘n’ th loop MV by classifying proportional control MV, integral control max. MV and differential control MV. The
entire MV consists of the sum of these three components. The flag, as a dedicated monitoring, is updated although a
user directly enters it.

14) PIDxx_DB_W (DeadBand setting)

Flag name Address IEC type address Unit Scope
—PIDXX—DB—W K1240+16*x | %KW1232+16*xx | WORD 0~65,535
(DeadBand setting)

It sets the deadband of ‘xx’ th loop. For more information about Deadband function, refer to 6.2.3 PID control parameter
setting. If it is set as 0, the function does not work.

15) PIDxx_Td_lag (Differential filter coefficient)

Flag name Address IEC type address Unit Scope
. _PI.Dx>.<_Td_Iag. . K1241+16*xx %KW1241+16*xx WORD 0~65,535
(differential filter coefficient)

It sets the differential filter coefficient of ‘xx’ th loop. For more information about differential filter coefficient, refer to 6.2.3
PID control parameter setting. If it is set as 0, the function does not work.
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16) _PIDxx_PWM (PWM output junction setting)

Flag name Address IEC type address Unit Scope
—PIDOQ—PV.VM . K1242+16*xx | %KW1242+16*xx | WORD H20 ~H'3F
(PWM output junction setting)

It sets the junction to which PWM output of ‘xx’ th loop is output. PWM output junction is valid only between H'20 ~ H'3F. If
any other value is entered, PWM output does not work.

17) _PIDxx_PWM_Prd (PWM Output cycle setting)

Flag name Address IEC type address Unit Scope
PIDxx_PWM_Prd
T P TE K1243+16% | %KW1243+16% | WORD 100 ~ 65,535
(PWM output cycle setting)

It sets the PWM output cycle of ‘xx’ th loop. The available scope is between 100 ~ 65,535 at the unit of 0.1ms.

18) PIDxx_SV_RAMP (SV ramp setting)

Flag name Address IEC type address Unit Scope
PIDxx_SV_RAMP
RSV . K1244+16*xx | %KW1244+16*xx | WORD 0~65,535
(SV ramp setting)

It sets the SV ramp value of ‘xx’ th loop. For more information about SV ramp of PV, refer to 6.2.3 PID control parameter
setting. If it is set as 0, the function does not work.

19) PIDxx_PV_Track (PV follow-up setting)

Flag name Address IEC type address Unit Scope

_PIDxx_PV_Track
(PV follow-up setting)

K1245+16*xx | %KW1245+16*xx | WORD 0~65,535

It sets the PV follow-up SV of ‘xx’ th loop. For more information about PV follow-up, refer to 6.2.3 PID control parameter
setting. If it is set as 0, the function does not work.

20) _PIDxx_PV_MIN, PIDxx_PV_MAX(Min. PV input, Max. PV input)

Flag name Address IEC type address Unit Scope
(MV pro orgzlnzf)égmliom onent) K1246+16%x YoKW1246+16%0
Ll =P INT | -32,768~32,767
_PIDxx_MV_i

K1247+16%xx %KW 1247+16%xX

(MV integral control component)

It sets the min./max. PV of ‘xx’ th loop.
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21) _PIDxx_ALM_CODE (Warning code)

Flag name Address IEC type address Unit Scope
—PlDXX—ALM—CODE K1248+16*xx | %KW1248+16*xx | WORD Unavailable
(Warning code)

It indicates warning code if a warning occurs during xx’ th loop run. The flag, as a dedicated monitoring, is updated
although a user directly enters it. For more information about warning code, refer to 6.5.

22) _PIDxx_ERR_CODE (Error code)

Flag name Address IEC type address Unit Scope
PIDxx_ERR_CODE :
PR ERR K1249+16*xx | %KW1249+16*xx | WORD Unavailable
(error code)

It indicates error code if an error occurs during ‘xx’ th loop run. The flag, as a dedicated monitoring, is updated although a

user directly enters it. For more information about warning code, refer to 6.5.

23) _PIDxx_CUR_SV (SV of the present cycle)

Flag name Address IEC type address Unit Scope
PIDxx_CUR_SV .
TV K1250+16*xx | %KW1250+16*xx INT Unavailable
(SV of the present cycle)

It indicates SV currently running of xx’ th loop. If SV is changing due to SV ramp or PV follow-up function, it shows the

currently changing PV. The flag, as a dedicated monitoring, is updated although a user directly enters it.
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5.5 PID Instructions

It describes PID control commands used in XGB series. The command type of PID control used in XGB series built-in PID
control is 4.

(1) PIDRUN
PIDRUN is used to execute PID control by loops.

StaInIS|gna| [ PIDRN s |

- Operand S means the loop no. to execute PID control and avaiable only for constant(0~15).
- If start signal contact is on, the PID control of a loop starts.

(2) PIDCAS
PIDCAS is a command to execute CASCADE control.
Start Signal
| 1

| PIDCAS M 5 |

- Operand M and S mean master loop and slave loop respecively and available only for constant(0~15).
- If start signal contact is on, cascade control is executed through master loop and slave loop.

Cascade control is called a control method which is intended to increase control stability through quick removal of
disturbance by connecting two PID control loops in series and is structured as follows.

hat water hot water
outlet | | S outlet ?(\g)
Py = Py
(s)
yes) ! kMaster Loo
]
(EE) Master Loon| | o4 yuater Gl s
hot water Contraller inlet L
inlet
[ (Y]
Slave Loop
MY Giel) Caontrallar
) PO
distiller, Steam Yalve digtiller, Steam Yalve

[Figure 6.13 Comparison of single loop control and cascade control]

Looking at the figure, it is found that cascade control contains slave loop control within external control loop. That is, the
control output of external loop PID control is entered as SV of the internal loop control. Therefore, if steam valve suffers
from disturbance in the figure, single loop PID control may not be modified until PV, y(s) appears while cascade control is
structured to remove any disturbance by the internal PID loop control before any disturbance that occurs in its internal
loop affects the PV, y(s), so it can early remove the influence from disturbance.

XGB internal PID control connects two PID control loops each other, making cascade control possible. At the moment,
MV of external loop is automatically entered as the SV of internal loop, so it is not necessary to enter it through program.
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(3) PIDHBD
PIDHBD is a command to execute the mixed forward/reverse E control.

Start signal
[ ot [ Fiokeo F R |

- Operand F and R represent forward operation loop and reverse operation loop and available only for constant(0~15).
- If start signal conatact is on, it starts the mixed forward/reverse operation from the designated forward/reverse loops.

The mixed forward/reverse control is called a control method to control forward operation control output and reverse operation
control operation alternatively to a single control process. The XGB built-in PID control enables the mixed forward/reverse
control by connecting two PID control loops set as forward/reverse operations. At the moment, it uses PIDHBD command.
For more information about the command, refer to 6.2.5. The mixed forward/reverse run is executed as follows in the XGB
built-in PID control.

(a) Commencement of mixed run

If PIDHBC command starts first, it starts reverse run when PV is higher than SV; it starts forward run if PV is lower than
SV.

(b) Conversion of RUN direction
The conversion of run direction is executed according to the following principles. In case of forward operation run, it keeps
running by converting to reverse operation once PV is over SV + DeadBand value. At the moment, the DeadBand setting
value uses the deadband of a loop set for forward operation. If PV is below SV — DeadBand value during reverse
operation, it also keeps running by converting to forward operation. In the case, the DeadBand setting uses the
deadband of a loop set for reverse loop. It may be illustrated as 6.14.

'y
100%
fuf!
. q Cead
arwar Band
an Feverse
D =
| -
=N

[Figure 6.14 Conversion of RUN direction in the mixed forward/reverse control]
(c) At the moment, every control parameter uses the parameter of a loop set for forward operation while MV is output to MV

output area of a loop of forward operation. Reversely, every control parameter uses the parameter of a loop set for
reverse operation during reverse operation run while MV is also output to MV output area of reverse operation loop.
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5.6 PID Auto-tuning

5.6.1 Basic Theory of PID Auto-tuning

It describes the function of PID auto-tuning.

The performance of PID controller is very different according to P, 1, D coefficient. Generally, It is very difficult and takes long time
to predict the system and set P, |, D coefficient because of non-periodical disturbance, interference of other control loop, dynamic
characteristic of control system though the engineer is good at handling the PID controller. So auto-tuning that sets the PID
coefficient automatically is very useful. Generally, there are many methods in setting the PID coefficient. Here, it will describe
Relay Auto-tuning.

(1) PID coefficient setting by Relay auto-tuning
It makes critical oscillation by force and uses the width and period of oscillation to specify the PID coefficient. It applies max.
output and min. output to control system for auto-tuning. Then, oscillation with steady period and steady width occurs
around the Set value like figure 6.15, and it can calculate the boundary gain by using it like expression (6.3.1).

Max. output
o W Pedod
//d_‘-h"\\ .............................. —
Set value = 1 A T— —
Widt!
Min. output -
< Figure 6.15 Relay auto-tuning >
K - 4 x (Max.output — Min.output) (6.4.1)

u

7 xwidth

At this time, oscillation period is called boundary period. If boundary gain and period is specified, use table 6.9, Ziegler &
Nichols tuning table to specify the PID coefficient. This Relay tuning is relatively simple to configure and easy to know the
boundary gain and period so it is used frequently and XGB built-in PID auto-tuning uses this method.

Controller Pmpor(trp';aj gain Integral time(Ti) | Differential time(Td)
b 05K, _ _
o 0.45K, P, /12 _
oD 0.6K, P,/2 P,/8

< Table 6.9 Ziegler & Nichols tuning table >
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5.6.2 PID Auto-tuning Function Specifications

The specifications of the XGB series built-in PID auto-tuning function are summarized as in Table.

Item Specifications
Scope of SV INT (-32,768 ~ 32,767)
Scope of PV INT (-32,768 ~ 32,767)
Scope of MV INT (-32,768 ~ 32,767)

Error indication

Normal: error flag off
Error: error flag off, error code occurs

AT direction setting Forward/Reverse
Control cycle 100 ~ 65,536 (0.1msUnit)
Additional PWM output Supportable
function Hysteresis Supportable

[Table 6.10 Spec. of built-in PID auto-tuning function]

5.6.3 Auto-tuning Parameter Setting

To use the XGB series auto-tuning function, it is necessary to start it by using a command after setting auto-tuning
parameters by loops in the parameter window. It explains the parameters to use auto-tuning function and how to set them.

(1) Auto-tuning parameter setting
To set the parameters of XGB series auto-tuning function, follow the steps.

@

seen in below figure.

Project

4 @ FID_SETTING *
)-@ Metwork Configuration
| 4D Unspecified Metwork
MewPLC [BOSO Internal Cnet)
- ,ﬁ, MewPLC [BOS1 Internal FEnet]
.58 System Variable
4 {f) NewPLC(XGB-XBCU)-Offline
.24 variable/Comment
4 [@ Parameter
Basic Parameter
[ 1/0 Parameter
4 T Internal Parameter

----- [ High Speed Counter

4. H PID

i.JH 01: PID{16 Loop)

4-[3] Scan Program
...[E] MewProgram

[0l View High-speed Link View P2P

..... [ 02: Auto Tuning(16 LGD-p)%

If selecting parameter in project window and the built-in parameter, it shows the built-in parameter setting window as

< Figure 6.16 Built-in parameter setting window >
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(b) If selecting auto-tuning, it shows the parameter setting window as seen in Figure 6.17.

i Embedded PID Auto Tuning %
Embedded PID Auto Tunina(16 Loop)
Parameter LOar o LOar 1 Loar 2 LOar 3 Lai
Operational Direction Fansard Farward Forward Fonmward For
Enable Pt Dutput Dizable Dizable Disable Dizable Diz
Set Walue a a 1} i
Sean Period 100 1aa0 100 100 1
bax MY 4000 4000 4000 4000 Al
Min. kv ] ] 1] 0
Pt Contact F20 F20 P20 P20 F
Pradtd Ouitput Period 100 100 100 100 1
Hpsterisiz Band 1 1a 10 10 1
4 T 2
[ ok | Cancel

<Figure 6.17 Built-in auto-tuning function parameter setting window>

(c) Input items
Table shows the items to set in auto-tuning parameter window and the available scopes.

Items Description Scope
RUN direction Set the run direction of auto-tuning. Forward/reverse
PWM output enable jiz; \t/)vlr;(ej'fher to set PWM output of MV enabled/ Disable/enable
SV Set SV. -32,768 ~ 32,767
Operation time Set auto-tuning operation time. 100 ~ 65535
Max. MV Set the max. MV in control. -32,768 ~ 32,767
Min. mV Set the min. MV in control. -32,768 ~ 32,767
PWM junction Designate the junction to which PWM output is
designation output. P20 ~P3F
PWM output cycle Set the output cycle of PWM output. 100 ~ 65,535
Hysteresis setting Set the hysteresis of auto-tuning MV. 0~65,535

< Table 6.11 Auto-tuning function parameter setting items>
(2) Description of auto-tuning parameters and how to set them

(a) RUN direction
RUN direction is to set the direction of auto-tuning run of a loop. The available option is forward or reverse. The former
(forward) means that PV increase when MV increases while the latter (reverse) means PV decreases when MV increases.
For instance, a heater is a kind of forward direction system because PV (temperature) increases when output (heating)
increases. A refrigerator is a kind of reverse direction system in which PV (temperature) decreases when output increases.

(b) PWM output enable
PWM output means an output method to turn a junction on — off with a duty proportional to control output calculated by a
uniform output cycle. If PWM output is enabled, it realizes PWM output in accordance with PWM output cycle set in the
parameter of PWM output junction (P20 ~ P3F) designated in the parameter. At the moment, the PWM output cycle follows
the PWM output cycle separately set in auto-tuning operation cycle.
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(c)sv
It sets the auto-tuning SV of a loop in question. Similar to PID control, physical values (temperature, flow rate, pressure and
etc) of an object to control is not meaningful and instead, it should use the physical amount of an object to control after
converting them into numerals. For instance, in order to control a system using a sensor that the output is OV when its
heating device temperature is 0°C while it is 10V when the temperature is 100°C as much as 50C, it is necessary to set

SV as 2000(as long as it uses AD input module XBE-ADO4A).

(d) Operation time
It sets the cycle to execute operation for auto-tuning. The setting cycle is 0.1ms and available between 10ms ~ 6553.5ms

(setting value: 100 ~ 65,535) while it is set at a unit of integer per 0.1ms.

(e) Max./min. MV
It sets the max./min. value of output for auto-tuning. The available scope is between -32,768 ~ 32,767. If the max. MV is set

lower than min. MV, the auto-tuning function of a loop generates an error and does not work.

(f) Hysteresis setting
Looking at relay tuning in Figure 6.15, it shows it outputs the max. MV as auto-tuning starts but it converts to min. output as

PV is over SV and then, it converts to the max. output as PV is lower than SV. However, if input PV contains noise
components or reply components, auto-tuning ends by a slight vibration of PV around SV, yielding incorrect tuning result.
To prevent it, hysteresis may be set. XGB auto-tuning converts output at SV + Hysteresis when PV increases or at SV —
Hysteresis when it decreases once hysteresis is set. With it, it may prevent incorrect tuning by a slight vibration around SV.

SV

Hysteresis

SV+Hysteresis

SV- Hysteresis

v

[Figure 6.16 Example of Hysteresis setting ]
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5.6.4 Auto-tuning Flags

The parameters set in the XGB series auto-tuning function are saved to the flash memory of basic unit. Such
parameters are moved to K area for auto-tuning function as soon as PLC enters to RUN mode from STOP. Auto-
tuning operation using auto-tuning command is achieved by data in K area. At the moment, if PLC is changed to
RUN again after being changed to STOP, it takes the parameters in flash memory to K area, so the data changed
in K area is lost. Therefore, to continuously apply the parameters adjusted in K area, it is necessary to write the
parameters set in K area into flash memory by using WRT command. (In case of IEC type, APM_WRT function
block)

(1) Auto-tuning flag configuration
The K area flags of XGB series auto-tuning function are summarized in Table 6.12.

Loops K area IEC type Symbol Datatype | Default Description
%KX29696 Auto-tuning direction(0:forward
K18560~F AT_REV i ’ ’
~%0KX29711 - Bit Forward Lireverse)
%KX29712 -di
K18570~F 0 _AT_PWM_EN Bit Disable PWM output enable(O:disable,
Common ~%0KX29727 l:enable)
K18580~F HKX29728 AT_ERROR Bit Auto-tuni 0 1,1
. i - - : :
OKX29743 _AT_ uto-tuning error(0:normal,1:error)
K1859 %KW1859 Reserved WORD - Reserved area
K1860 %KW1860 _ATO0 SV INT 0 AT SV —loop 00
100 AT operation cycle
K1861 %KW1861 _ATO0_T_s WORD (T_s)[0.1msec]
K1862 %KW1862 | AT00 MV _max INT 4000 | AT MV max. value limit
K1863 %KW1863 ATO0 MV _min INT 0 AT MV min. value limit
K1864 %KW 1864 _ATO0 PWM WORD 0 AT PWM junction setting
K1865 %KW1865 ATO0 PWM Prd WORD 0 AT PWM output cycle
K1866 %KW 1866 _ATO0 HYS val WORD 0 AT hysteresis setting
Loop0 K1867 %KW1867 AT00_STATUS WORD 0 AT auto-tuning status indication
K1868 %KW1868 AT00 ERR CODE WORD 0 AT error code
K1869 %KD _AT00 K p REAL 0 AT result proportional coefficient
K1871 ) ATOO T i REAL 0 AT result integral time
K1873 - AT00 T d REAL 0 AT result differential time
K1875 B AT00 PV INT 0 AT PV
K1876 B AT00 MV INT 0 AT MV
%KW1877
K1877~1879 ~96KW1879 Reserved Word 0 Reserved area

[Table 6.12 K area flags for auto-tuning]
K1856 ~ K1859 areas (In case of IEC type, %KW 1856~%KW1859) are the common bit areas for auto-tuning and each bit
represents auto-tuning loop status respectively. K1860~K1879 areas save the setting and status of loop 0 as the K area for
auto-tuning loop 0. In the area, the parameters such as PV, operation cycle and etc set in the built-in parameter window are
saved and the XGB built-in auto-tuning function executes auto-tuning by the device values and saves the results into the K
areas.
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(2) Auto-tuning flag function
Each function of K area flags for XGB series auto-tuning is summarized as follows.

A) Common bit area
The area is a flag collecting operation setting and information consisting of bits to each 16 loop. Each bit of each word

device represents the information of each loop.

1) AT _REV (auto-tuning run direction setting)

Flag name Address IEC type address Unit Setting
AT_REV .
_Al_ o +
(PID RUN direction setting) K1856n 6KX29696 + n BIT Available

It determines the run direction of auto-tuning of ‘n’ th loop. If the bit is off, it is forward operation; if on, it is reverse operation.

2) _AT_PWM_EN (PWM output enable)

Flag name Address | IEC type address Unit Setting
AT_PWM_EN
- - - K857 %KX29713 + BIT Availabl
(PWM output enable) n ° : valane

It sets whether to output the auto-tuning MV of ‘n’ th loop as PWM output. If the bit is off, it is disabled; if on, it is enabled.

3) _AT_ERROR (Auto-tuning error occurrence)

Flag name Address IEC type address Unit Setting
PID_ERROR
- - K1858n %KX29728 + n BIT Unavailable
(PID error occurrence)

It indicates the error in case an error that discontinues operation during auto-tuning of ‘n’th loop occurs. If an error occurs,
it is on; if normal, it is off. Once an error occurs, auto-tuning stops and the MV is output as the min. output set in the
parameter. Also, if an error occurs, it indicates the error code in the error code area of a loop. For more information about
error code types and measures, refer to 6.5. The area, as a dedicated monitor area, is updated although a user directly
entersiit.

B) Auto-tuning flag area by loops
The auto-tuning flag areas by loops are K1860 ~ K2179 and each 20 words per loop are allocated to totally 16 loops.
Therefore, individual data area of ‘n’ th loop is between K (1860+16*n) ~ K (1879+16*n).

1) _ATxx_SV (auto-tuning xx Loop SV setting)

Flag name Address IEC type address Unit Scope
ATxx_SV
I . K1860+16*xx | %KW1860+16*xx INT -32,768 ~ 32,767
(AT xx Loop SV setting)

It sets/indicates the auto-tuning SV of ‘xx'th loop.
The available scope is between -32,768 ~ 32,767.
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2) ATxx_T_s (Auto-tuning xx Loop operation cycle)

Flag name Address IEC type address Unit Scope
PIDxx_T.
. 1S . K1861+16*xx | %KW1861+16*xx | WORD 100 ~ 65,535
(Auto-tuning xx Loop operation cycle)
It sets/indicates the operation cycle of ‘xx’ th loop auto-tuning. The available scope is 100 ~ 65,535.
3) _ATXx_MV_max, _ATxx_MV_min(max. MV, min. MV)
Flag name Address IEC type address Unit Scope
_PIDxx_MV_max (Max. MV) K1862+16*xx | %KW1862+16*xx
—— INT -32,768 ~ 32,767
_PIDxx_MV_min (Min. MV) K1863+16*xx | %KW1863+16*xx

It sets max. MV and min. MV of ‘xx’ th loop respectively. If the max. MV is set lower than min. MV, the auto-
tuning loop generates an error and does not work.

4) ATxx_PWM (AT output junction setting)

Flag name Address IEC type address Unit Scope
AT00_PWM
- . K1864+16*xx | %KW1864+16*xx | WORD H'20 ~ H'3F
(AT output junction setting)

It sets the junction that PWM output of ‘xx'th loop is output. The PWM output junction is valid only between H'20 ~ H'3F
(hex). If any other value is entered, PWM output does not work.

5) _ATxx_PWM_Prd (PWM output cycle setting)

Flag name Address IEC type address Unit Scope
~ADx_PWM_Prd . K1865+16*x | %KW1865+16*xx | WORD 100 ~ 65,535
(PWM output cycle setting)

It sets the PWM output cycle of xx’ th loop. The available scope is between 100 ~ 65,535 at the unit of 0.1ms.

6) ATxx_HYS val (Hysteresis setting)

Flag name

Address

IEC type address

Unit

Scope

_ATxx_HYS_val (Hysteresis setting)

K1866+16%xx

%KW 1866+16*xXx

WORD

0 ~65535

It sets the hysteresis of ‘xx’ th loop. For more information about hysteresis function, refer to 6.3.3 Auto-
Tuning Parameter Setting. If it is set as 0, it does not work.
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7) _ATxx_STATUS (Auto-tuning status)

Flag name Address IEC type address Unit Scope
ATxx_STATUS
- XX—. K1867+16*xx | %KW1867+16*xx | WORD Unavailable
(Auto-tuning status)

It indicates the auto-tuning status of ‘xx’ th loop. If auto-tuning is in operation, it is 1(h0001);
if completed, it is 128(h0080). In any other cases, it shows 0(h0000).

8) ATxx ERR_CODE (Error code)

Flag name Address IEC type address Unit Scope
ATxx_ERR_CODE .
AP ERR K1868+16*xx | %KW1868+16*xx | WORD Unavailable
(Error code)

It indicates error code in case an error occurs during the auto-tuning of ‘xx’th loop. The flag, as a dedicated monitor, is
updated although a user directly enters it. For more information about error code, refer to 6.5.

9) ATxx K p, ATxx_T i, ATxx_T_d (AT result proportional coefficient, integral time, differential time)

Flag name Address IEC type address Unit Scope

_ATXx_K_p

. - K1869+16*xx %KD934+20*xx
(proportional coefficient)

AT K1871+16% | %KD1004420%X | peg Unavailable

(integral time)

_ATXx_T_d

K1873+16*xx %K1005+20*xx

(differential time)

The area indicates proportional coefficient, integral time and differential time calculated after the auto-tuning of xx’ th loop
is normally completed. The flag, as a dedicated monitoring, updated although a user directly enters it.

10) _ATxx_PV (PV)

Flag name Address IEC type address Unit Scope

_ATxx_PV (PV) K1875+16*x | %KW1875+16%x | INT -32,768 ~ 32,767

It is the area to receive PV of ‘xx’ th auto-tuning loop. PV is the present status of a system to control and in case of PID
control, the entry from a sensor is saved into U device through input devices such as A/D input module and it moves the
value to _ ATxx_PV by using commands such as MOV every scanning, executing auto-tuning.

11) ATxx_MV (Auto-tuning MV)

Flag name Address IEC type address Unit Scope

_ATxx_MV (auto-tuning MV) K1876+16*xx | %KW1876+16%xx INT Unavailable

It is the area to output MV of ‘xx’ th auto-tuning loop. Every auto-tuning cycle, it saves XGB auto-tuning and it delivers the
value in the area by using commands like MOV in a program and operates a drive every scanning.
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5.6.5 Auto-tuning Instructions

The commands used in XGB series auto-tuning are as follows.

1) PIDAT
PIDAT is a command to execute auto-tuning by loops.

Staln sliqnal | PIDAT

- Operand S means the loop no. to execute auto-tuning and avaiable only for constant(0~15).
- If start signal contact is on, the PID control of a loop starts.
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5.7 Example Programs

The paragraph explains example programs regarding the directions of XGB built-in PID function.

The example programs are explained with water level system as illustrated in 6.17.
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[ Figure 6.17 Example of water level control system ]

5.7.1 Example System Structure

The example system in figure is an example of a system to control a pail's water level to a desired level. The pail's water level is
sensed by a water level sensor and entered to A/D input module while PID control operation result, MV is output to a pump
through D/A output module, controlling a pump’s rotation velocity, regulating the water amount flowing into a pail and regulating
the water level as desired. Each mechanism is explained as follows.

(1) XGB basic unit
The XGB basic unit operates by PID control operating PID control operation. It receives PV from A/D input module (XBF-

ADO04A), executes the built-in PID control operation, output the MV to D/A (XBF-DV04A) and executes PID control.

(2) A/D input module (XBF-ADO04A)
It functions as receiving PV of an object to control from a water level sensor and delivering it to basic unit. XBF-ADO4A is a

4CH analog input module and settings of analog input types and scopes can be changed in the I/O parameter setting
window appeared when selecting I/O parameter in the parameter item of project window. For more information, refer to
Analog I/O Module.

(3) D/A output module (XBF-DV04A)
It functions as delivering control MV from basic unit to a drive (pump). XBF-DV04A is a 4CH analog voltage output module

and ranges 0 ~ 10V. For detail setting, refer to Analog I/O Module.
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(4) Water Level Sensor
Awater level sensor plays a role to deliver the PV of an object to control to XGB by measuring the water level of a pail and
outputting it within 0 ~ 10V. Since the types and output scope of water level sensors varies, the output scope of a sensor
should be identical with that of A/D input module’s input scope. The example uses a water level sensor outputting between 0
~10V.

(5) Drive (pump)

A drive uses a pump that receives control output of XGF-DVO4A and of which rotation velocity is variable. For accurate PID
control, the output scope of XBF-DVO04A (0~10V) should be same with that of a pump’s control input. The example uses a pump
that receives its control input between 0 ~ 10V.

5.7.2 Example of PID Auto-tuning

Here, with examples, it explains how to calculate proportional constant, integral time and differential time by using PID auto-
tuning function

(1) PID auto-tuning parameter setting

(a) If double-clicking Parameter — Buiilt-in Parameter — PID — Auto-tuning parameter in the project window, it opens up the
auto-tuning parameter setting window as illustrated in Figure 6.18.

i Embedded PID Auto Tuning l_J&
Embedded PID Auto Tuning(16 Loop)
Parameter LOOF O LOOF 1 LOOF 2 LOOF 3 LO(
Operational Direction Fomward Fornaard Foreard Fonward For
Enable P/t Dutput Dizable Dizable Dizable Dizable Dis
Set Value a a a i}
Scan Period 100 100 100 100 1
b an. MV 4000 4000 4000 4000 4l
Min. MY ] 1] 1] a
P/t Contact P20 F20 F20 P20 F
Phu'td Output Period 100 100 100 100 1
Huysterisis Band 10 10 10 10 1
Fl il 3
P ooc | | Cancel

[Figure 6.18 Auto-tuning parameter setting window]

(b) Set each parameter and click OK.
In the example, Loop O is set as follows.

¢ RUN direction: forward
- Since in the system, water level is going up as MV increases and pump'’s rotation velocity increases, it should be
set as forward operation.

e PWM output; disabled
- In the example, auto-tuning using PWM is not executed. Therefore, PWM output is set as disabled.

¢ SV: 1000(2.5V)
- It shows an example in which XBF-ADO4A is set as the voltage input of 0~10V.
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o Max. MV: 4000
- Max. MV is set as 4000. If MV is 4000, XBF-DV0O4A outputs 10V.

e Min. MV: 0
-Min. MV is set as 0. If MV is 0, XBF-DVO4A outputs OV.

e PWM junction, PWM output cycle
- Itis not necessary to set it because the example does not use PWM outpuit.

« Hysteresis setting: 10

(2) A/D input module parameter setting

@

If double-clicking Parameter —

MNewProgram

/(@] ﬁarameter, it OEens uE the settinﬁ window as illustrated in fic.;ure 6.19.
I/O Parameter X

=l=E — o~ Er-aa

(b)

[ Figure 6.19 I/O parameter setting window ]

All Base I Sef Baze I ’ Apply ] ICurrent Consumption
Slot Module Comment Input Filter | Emergency Out Allocation
O[mair)
1(Internal]
iz Slot 02 : Default

If selecting A/D module for a slot in A/D input module, it opens up the setting window as illustrated in Figure 6.20.

’ Apply ] ’Current Consumption ]
Slaot Module Comment | Input Filter | Emeargancy Elut| Allocation |
e li] XBF-ADO4A (Volt/Current, 4-CH) =
1[Internal]
2 ABF-D44 [Voltage, XBF-ADO4A (Volt/Current, 4-CH)
3 HBF-A0044 [WoltsCur
4 Parameter CHO CH1 CH2 CH3
[ Channel status Dizable - Dizable Dizable Dizable
5
E [ Input range 0~10 0=10 o-10 =10
7 Output type 0~4000 0~4000 04000 04000
8 [ Filter process Dizable Dizable Dizable Dizable
g Filter constant 1 1 1 1
1 [] #werage setting Dizahle [hzable [hzable [hzable
N [ &werage processing Coaunt-dyr Count-dwr Count-dor Count-for
Ayerage value 2 2 2 2

I LSTELE CTRIC

[ Figure 6.20 A/D input mode setting window ]
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(c) Check A/D Module operation parameter and click OK. The example is set as follows.

¢ RUN CH: CHO RUN
- The example receives the water level sensor input as CHO.

e Input scope: 0 ~ 10V
- Set XBF-ADO4A input scope as 0 ~ 10V so that it should be identical with the output scope of water level sensor.

¢ Output data type: 0 ~ 4000
- It converts the input O ~ 10V to digital value from O ~ 4000 and delivers it to basic unit.
- In the case, the resolving power of digital value 1 is 10/4000 = 2.5mV

o Filter process, averaging: disabled
- The example sets the input values in order that filter process and averaging are not available.
- For more information about each function, refer to 12 Analog I/O Module.

(3) D/A Output Module Parameter setting

(a) Set the parameter of D/A output module(XBF-DV04A) that output MV to a drive.
How to set them is as same as A/D input module. In the example, it is set as follows.

XBF-DVO4A (Voltage, 4-CH) [ 2 o
¥BF-DV04A (Voltage, 4-CH)
Parameter CHO CHA1 CH2 CH 3
Channel status Dizable | Dizable Dizable Dizable
Output range o~1ms 0~10 o~10 o~1o
Input type 0~4000 0~4000 0~4000 0~4000
CH. Output tupe Former walue i Former value @ Former walue © Former value
oK ] | Cancel

* RUN CH: CHO RUN

- In the example, MV is output as CHO of D/A output module.
o Qutput scope : 0 ~ 10V
¢ Input data type: 0 ~ 4000
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(4) Example of PID Auto-tuning program
The example of PID auto-tuning program is illustrated as Figure 6.21.

Comment]Enables ChO of VA conversion module and A/D conversion module
FOODS9 uoz.01.0
— | —
_ON _02_CHO_
- ACT
uo3.0z2.0
—
_03_CHO_
OUTEN
CommentfMove current input value of A'D conversion module to PV device area of AT loop 0
FOoo9g
| | MOV uoz2.02 K1875 l_
_ON _02_CHO_ _ATOO_PV
5 DATA
Comment|Executes auto-tuning of AT loop 0 during MO bit is ON
MOoooo Moooom -
o _| I I/I FPIDAT 0
CommentfMove current MV value of AT loop 0 to DVA conversion module
FOODS9
| | MOV K1876 uo3.03 l_
_ON _ATOD_ MV _03_CHO_
14 DATA
Move minimum MV value of AT loop [ to DfA conversion module ChO when auto-tuning has
Comment g ]
be finished successfully or error has been occurred
K18580 MOo0o1
— | g
_ATOO_ER
12| ROR
_l = K1867 hO0&D
_ATOD_STA
TUS
EMND
22
< Figure 6.21 Auto-tuning example program >
(a) Devices used
Device Data type Application
F0099 BIT It is always on, so it readily operates once PLC is RUN.
U02.01.0 BIT It starts operation of CHO of Slot 2 A/D input module.
U03.02.0 BIT It starts operation of CHO of Slot 3 D/A output module.
u02.02 INT PV entered to A/D input module.
U03.03 INT MV entered to D/A output module.
K1875 INT Device to which PV is entered for LOOP 0 auto-tuning
K1876 INT Device to which auto-tuning MV of LOOP 0 is output.
K1867 WORD Device to which auto-tuning status indicates.
K18580 BIT Junction that is on once auto-tuning has an error.
K1863 INT Min. MV of auto-tuning designated in parameter.

(b) Program explanation
1) Since FO099(always on) is ON if PLC is converted form STOP to RUN, CHO of A/D and D/A starts operating.
2) Atthe moment, PV entered to CHO of A/D is moved to K1875, the input device of PV and saved accordingly.
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3) Once M000O junction is on, the auto-tuning of loop O starts.

4) The auto-tuning MV of loop 0 that is output by PIDAT command is output to D/A output module by line 14 MOV

command.

5) If auto-tuning is complete or there is any error during auto-tuning, M0O0OO1 junction is set, blocking operation of PIDAT

command and it outputs min. MV set in parameter to D/A output module.

(c) Monitoring and changing PID control variables using K area
In XGB series built-in auto-tuning, it can monitor and change RUN status of auto-tuning by using K area allocated as
fixed area by loops.

1) Variable registration

If selecting “Register in Variable/Description” by right clicking in the variable monitor window, “Variable/Device

Selection” window appears. Select “ltem” as PID, deselect “View All” and enter O(means loop number) in
“Parameter No”, K area device list to save every setting and status of loop 0 appears as shown Figure 6.22. Then, if

selecting a variable to monitor and clicking “OK”, a selected device is registered to variable monitor window as
illustrated in Figure 6.23. Through the monitor window, a user can monitor auto-tuning run status or change the

settings.
f 7 Select Variable/Device l ? ﬂ2—1
Variable /Device: List: D,:';\_!l Loop number: 1}
ariable Type Device Comment -
1 _PIDOO_MAN EIT K12000 PID Output Select (0:Auto, 1:Manual) - Loop00
2 _PIDOD_PAUSE : BIT K12010 PID PAUSE (0:8TOP or RUN 1:Pause) - Loop00
3 _PIDDO_REV BIT K12020 PID Operate Direction (0:Forward, 1:Reverse) - Loopl
4 _PIDOD_AW2D (BIT K12030 PID Anti Wind-up2 (0:Enable, 1:Disable) - Loop00 E
5 _PIDODO_REM_R: BIT K12040 PID Remote RUN bit for HMI (,0:5TOP 1:RUN) - Loop 1
E _PIDDO_P_on_P:BIT K12060 PID Proportional term (0:on ERR., 1:0n PV} - Loop00
7 _PIDDO_D_on_E: BIT K12060 PID Derivative term (J:on PV, 1:0n ERR) - Loop0
8 _PIDDO_AT_EM (BIT K12070 PID Autotune (0:Disable, 1:Enable) - Loopl0
g _PIDOD_PWM_E: BIT K12080 PID PWM Enable (0:Disable, 1:Enable) - Loop00
10 _PIDOO_STD BIT K12090 PID RUN Status (0:Stop, 1:Run) - Loop00
11 _PIDDO_ALARM : BIT K12100 FID Warning (0: Normal 1: Alarm Occurs) - Loop00
12 _PIDDO_ERROR: BIT K12110 FID Error (0: Normal 1: Error Occurs) - Loop00
13 _PIDOO_sV INT K1216 PID Set Value (V) - Loop00
14 _PIDDO_T_= WORD K1217 PID Sampling Time (T_s)[0. 1msec] - Loop00
15 _PIDOO_K_p REAL K1218 PID P - Constant (K_p) - Loop00
16 _PIDOD_T_i REAL K1220 PID | - Constant (T_i)[sec] - Loop00
17 _PIDOD_T_d REAL K1222 PID D - Constant (T_d)[sec] - Loop00
18 _PIDOO_d_PV_ { WORD K1224 PID Max. delta_PV Limit - Loop00
19 _PIDOO_d_MV_ { WORD K1225 PID Mazx. delta_MV Limit - Loop00
20 _PIDOO_MV_ma : INT K1226 PID Max. MV - Loop00
21 _PIDOO_MV_mini INT K1227 PID Min. MV - Loop00 e
[ oK ] [ Cancel

[Figure 6.22 Variable registration window]
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Monitor 1 v I x
FLC Frogram Dievice N aniable Type Wariable/Device Cormment -
FID Output Select [Déuto,
1 MNewPLC <GLOBAL: k12000 BIT _PIDO0_MamW 1:-Maruial] - Loop0l =
PID PAUSE [:STOP or RUN
2 [MewPLC <GLOBAL kizomn BIT _PIDO0_PaUSE 1-Pause] - LaopdD
FID Operate Direction
3 MewPLLC <GLOBAL: k12020 BIT _PFIDO0_REY [0:Forward, 1:Reverse] -
Loop00
PID Anti wind-up2 [J:Enable,
4 [MNewPLC <GLOBAL: k12030 BIT _PIDO0_aws2h 1-Disable] - Loop
FID Remote RUMN bit for HiI
5 [MewPLC <GLOBAL k12040 BIT _PIDO0_REM_RUM L0+STOP 1:AUN] - Loapn0
PID Propartional term [D:on
E  [MewPLC <GLOBAL: k12080 BIT _PIDO0_P_on_Pv ERF: 1:0n P - LooplD
PID Derivative term [0:on P4
7 [MewPLC <GLOBAL k12080 BIT _PIDO0_D_on_ERR 1:0n ERA] - Loop0D
PID Autotune [0:Disable,
g [MewPLC <GLOBAL> k12070 BIT _PIDO0_AT_EN 1-Enable] - Loop00
3 [MewPLC <GLOBAL> k12020 BIT _PiD0D_PwM N | 1D P Enable [:Disable o
[LLUGTN Monitor 2 Monitor 3 Monitor 4

[Figure 6.23 Auto-tuning variables registered)]
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(5) Observing RUN status by using trend monitor function

Since it is possible to monitor the operation status of XGB series built-in auto-tuning graphically, it is useful to monitor the
operation status of auto-tuning clearly.

(a) If selecting Monitor — Trend monitor menu, it shows the trend monitor widow as illustrated in Figure 6.24.

=10l x|

[ Figure 6.24 Trend Monitor window ]

(b) If right-clicking trend setting, a user can select a variable to monitor as illustrated in Figure 6.25.

| Mon _?_Iii

—Sample zetting
M ax. zample ta dizplay: | 1000 Sample, Time: 1000 zec,
bl ax. zample to keep: | 1000 Sample,  Time: 1000 zec,

Frequency: ]‘IEIEIEI *| ms

— Device setting

Bit Graph l Trend Graph ]

Device Wariable Mame

Spply Ok, Cancel

[ Figure 6.25 window to register trend monitor variable ]

(c) For more information about trend monitor, refer to “XG5000 Use’s Manual.”
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5.7.3 Stand-alone Operation After PID Auto-tuning

Here, with example, it explains how to execute PID control followed by PID auto-tuning.

(1) PID auto-tuning parameter setting

= PID auto-tuning parameters are set as same as examples of 6.4.2 Example of PID Auto-tuning.

(2) Setting parameters of A/D input module and D/A output module

= Set the parameters of A/D input module and D/A output module as same as the example in 6.4.2 Example of PID

Auto-tuning.

(3) PID parameter setting

(@ If double-clicking Parameter — Built-in Parameter — PID — PID Parameter, it shows the built-in PID parameter setting

window as seen in Figure 6.26.

r ~
i | Embedded PID &J
Embedded PID{16 Loop)
Parameter LOOP 0 LOOP 1 LOOP 2 LOOP 3 LC
Operational Mode Auto Opr Auta Opr Auto Opr Auto Opr AL
Operational Direction Fonward Forward Fonward Forward Fc
Secondary Anti windup Dizable Dizable Dizable Dizable o]
Drerivative term Cal. Method By Error By Error By Error By Ermor B:
Enable P/t Dutput Dizable Dizable Dizable Dizable o]
Set Yalus 0 1] 1] 0
Scan Period 100 100 100 100
Proportional Gain 1.000000 1.000000 1.000000 1.000000 1L
Integral Time 0.000000 0.000000 0.000000 0.000000 0.
Derivative Time 0.000000 0.000000 0.000000 0.000000 0.
Delta P Limit 0 1} 1] 1]
Delta MY Limit 0 1} a a
Max. MY 4000 4000 4000 4000 :
Hin. MY 0 1} a a
anual MY 0 0 1] ]
I DeadB and Setting Yalue 1] 0 1] 0
Set filtering coefficient 1] 1] 0 0
Pt Contact P20 P20 P20 P20
Pt Dutput Period 100 100 100 100
Set 5% Ramp 0 1] 0 0
Set P Tracking a 0 a 1]
Hin P 0 1} a a
Max P 4000 4000 4000 4000 :
m 3
t OK | | Cancel
L —

(b) Set each parameter and click OK.
In the example, Loop O is set as follows.

* RUN mode: automatic
- Set as automatic in order that PID control is executed as the built-in PID operation outputs MV.

e RUN direction: forward

- Since in the system, water level is going up as MV increases and pump’s rotation velocity increases, it should
be set as forward operation.

¢ PWM Output: disabled
- In the example, auto-tuning using PWM is not executed. Therefore, PWM output is set as disabled.

[ Figure 6.26 Auto-tuning parameter setting window ]
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¢ SV: 1000(2.5V)
- It shows an example in which XBF-ADO4A is set as the voltage input of 0~10V

o Operation cycle: 1000
- In the example, it is set that PID control is executed every 100ms.

¢ Proportional gain, integral time and differential time
- It should be initially set as 1,0,0 because PID auto-tuning resullts is used with PID constant.

e Max. MV: 4000
- Max. MV is set as 4000. If MV is 4000, XBF-DV04A outputs 10V.

e DeadBand: 0
- Itis set as 0 because the example does not use DeadBand function.

o Differential filter setting: O
- itis also set as 0 because the example does not use differential filter.

o Min. MV: 0
- Min. MV is set as 0. If MV is 0, XBF-DVO4A outputs OV.

¢ PWM junction, PWM output cycle
- Itis not necessary to set them because the example does not use PWM output.

* SV ramp, PV follow-up: 0
- Itis not necessary to set SV ramp and PV follow-up because the example does not use them.

e Min. PV, Max. PV: 0
- Set them as 0 and 4000 respectively so that it could be identical with A/D input module’s input scope.
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(c) Example of PID control program after PID auto-tuning

The program example for PID auto-tuning is illustrated as Figure 6.27.

FO0053 007.01.0
I :
0N 01Ag0_AC
uot.10.2
}_
01 DAI0_D
OTEN
_FDFD?E' MDIDDFD [ mov L0103 kigms |
0N AR _ATI0
MODODD MODOD
— | /1 |_PIoaT !
FU””?E' “DI””;J” [ oy k1876 unt.13 ||
_ON _ATOO_MY _O1_DAIDD
AT
(0033 - k1867 2| [ AMov k1669 ki2is ||
0N -ATOD STAT _ATO0K_p  _PIO00_F_p
mﬂsu RMOY 1871 kizeo ||
_ATO.ERRD ATOO_T_i _FIO00_T_i
RMOY k1573 kizee ||
_ATO0_T_d___PIO00_T_d
MODOD1
i | PIDRN 0|
_FDFDES MDIDD.D' [ mov U0t .03 k1223 |
0N 074000 P00
_FDFDEQ MDIDDF] [ mov K1576 unt.13 ||
0N ATOO_MY 01 _DAIDD
ATh
END

1) Devices used

[Figure 6.27 Example program of PID control after auto-tuning]

Device Data type Application

F0099 BIT It is always on, so it readily operates once PLC is RUN.
U01.01.0 BIT It starts operation of CHO of Built-in A/D input module.
U01.10.2 BIT It starts operation of CHO of Built-in D/A output module.

U01.03 INT PV entered to A/D input module.
u01.13 INT MV entered to D/A output module.

K1875 INT Device to which PV is entered for LOOP 0 auto-tuning
K1876 INT Device to which auto-tuning MV of LOOP 0 is output.
K1867 WORD Device to which auto-tuning status indicates.

K18580 BIT Junction that is on once auto-tuning has an error.
K1869 REAL proportional coefficient calculated after the auto-tuning
K1871 REAL integral time calculated after the auto-tuning.

K1873 REAL differential time calculated after the auto-tuning.
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K1218 REAL proportional coefficient of PID designated in parameter.
K1220 REAL integral time of PID designated in parameter.

K1222 REAL differential time of PID designated in parameter.

K1229 INT Device to which PV is entered for Loop O PID control
K1876 INT Device to which MV of loop 0 PID control is output.

2) Program explanation

a) Since FO099 (always on) is ON if PLC is converted form STOP to RUN, CHO of A/D and D/A starts operating.
b) Once M0O0O junction is on, the auto-tuning of loop O starts. At the moment, PV entered to CHO of A/D is moved to

K1875, the PV input device of loop 0 and saved accordingly.
¢) The auto-tuning MV of Loop 0 output by PIDAT command is output to D/A output module by line 11, MOV command.

d) Once auto-tuning is complete, it moves P, |, D coefficients generated from auto-tuning to the input devices of P, | and

D, K1218,K1220 and K1222, sets M001 and starts the operation of PID loop O.
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5.8 Error / Warning Codes

5-49

It describes error codes and warning codes of the XGB built-in PID function. The error codes and warning codes that may occur
during use of the XGB built-in PID function are summarized as table. If any error or warning occurs, remove potential causes of

the error by referring to the tables.

5.8.1 Error Codes

Error o
Indications Measures
codes
H'0001 MV MIN MAX ERR It occurs when max. MV |§ set lower than min. MV. Make sure to
- = - set max. MV larger than min. MV.
H'0002 PV MIN MAX ERR It occurs when max. I?V is set lower min. Pv. Make sure to set
- = - max. PV larger than min. PV.
It occurs when the period of auto tuning or PID operation loop is
H'0003 PWM_PERIOD_ERR set under 100(10ms). Make sure to set output period more than
100.
It occurs when SV is larger than PV at the start time of auto-tuning
H'0004 SV_RANGE_ERR if auto-tuning is forward or when SV is larger than PV at the start
time of auto-tuning if auto-tuning is reverse.
H'0005 PWM ADDRESS ERR It occurs when the junction designated as PWM output junction is
- - beyond between P20 ~ P3F.
H'0006 P_GAIN_SET_ERR It occurs when proportional constant is set lower than 0.
H0007 | TIME_SET_ERR It occurs when integral time is set lower than 0.
H0008 D TIME_SET ERR It occurs when differential time is set lower than 0.
H'0009 CONTROL_MODE_ERR | It occurs when control mode is not P, PI, PD or PID.
LIO00A TUNE DIR CHG ERR It occurs when operation dwectpn |s_cha_nged d_unng auto—tynmg.
- - - Never attempt to change operation direction during auto-tuning.
It occurs when period of operation is smaller than 100 (10ms) at
HO00B PID_PERIOD_ERR Auto-tuning or PID operation.
Make sure to set period of operation larger than 100.
In mixed operation, It occurs when the direction parameter of
H000C HBD WRONG DIR forward operation set to rfaverse operation or the. direction
- - parameter of reverse operation set to forward operation. Make
sure set to appropriate direction each loop.
HO00D HBD_SV NOT MATCH In mixed operation, it occurs when the Set value of each loop is

not concurrent. Make sure set to Set value concurrently.

[Table 6.13 : PID error codes]
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5.8.2 Warning Codes

Error
Indications Measures

codes

H'0001 PV_MIN_MAX_ALM It occurs when the set PV is beyond the min./max. PV.

L0002 PID SCANTIME ALM It occurs wher.1 PID operation cycle is too short. It is desirable to

- - set PID operation cycle longer than PLC scan time.

H'0003 PID_dPV WARN IIlt nz;:curs when the PV change of PID cycle exceeds PV change
H'0004 PID_dMV_ WARN IIitm(?tccurs when the PV cycle MV change exceeds MV change
H'0005 PID_MV_MAX_WARN :\t/li)/ccurs when the calculated MV of PID cycle exceeds the max.
L0006 PID_MV_MIN_WARN It occurs when the calculated MV of PID cycle is smaller than the

min. MV

[Table 6.14 : PID error codes]
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Part 3. Positioning

Chapter 1 Overview

XBM series transistor output type contains 2 positioning axes. This manual describes the specifications and usage of
positioning.

1.1 General

1.1.1 Purpose of position function
The purpose of position function is to exactly move an object from the current position to a designated position and this

function executes highly precise position control by sending a position pulse string signal to types of servo drive or stepping
motor control drive. For applications, it may be widely used; for instance, machine tools, semiconductor assembling

machine, grinder, small machine center, lifter and etc.

XGB - Servo/Stepping Driver —

Pulse
JUU UL stri ng

T Direction

signal

cw

gligig! Pulse
string
- _nrnr.  ccw
Pulse
string

< XGB positioning function general >

— XGB — — Stepping driver Stepping

motor
Fulse Pulse Pulse

LML string generatar " e @

Directon

F—
signal

Program L
. PDSI'!IDI‘I
setting data — Servo driver Servo motor

igigiigl CW pus=
string Dawiaton |

LML CCW pues Counter

string ry

Seno
A

(1A conversio

FG

< Positioning system inner block diagram >
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112 Features
Positioning function features the followings.

(1) Max. two axis, 100kpps positioning
- XGB PLC can execute positioning of up to 2 axes with up to 100kpps.
(2) Diversity of positioning function
- XGB PLC contains various functions necessary for position system such as position control at any temporary
position or constant speed operation.
(a) Operation data containing position address, operation method and operation pattern may be set up to 80 steps per
axis (based on “H" type). It executes position function by using this operation data.
(b) Linear control is available by using each operation data
- The control can also perform single position control by one operation data and continuous position control by
several operation data
(¢) linear interpolation control is available.
(d) According to operation data and control types designated by parameters, position control, speed control,
position/speed switching control and position/speed switching control are available
(e) It also provides various home return functions.
1) Home return can be chosen among the following three.
=*Origin detection after DOG Off
*\When DOG On, Origin detection after deceleration
=*QOrigin detection by DOG
2) temporary position can be set as machine’s origin by using floating origin setting function.
(3) Easy maintenance
- It saves data such as position data and parameter into flash memory of main unit permanently.
- The modified data during positioning can be preserved in the flash memory by application instruction
(WRT/APM_WRT instruction).
(4) XG5000 can perform self-diagnosis, monitor and test.
(a) Diagnosing of I/O signal line.
(b) It can test all functions of built-in positioning or check the current operation status without program through special
module monitoring
(c) It is easy to take action because the user can check error by error occurrence flag (ChO: K4201, ,%KX6721 Chl:
K4301, %KX6881) and error code (ChO: K427, %KW427 Chl: K437, %KW437) easily.

XGB positioning system Reference

*For parameter setting, refer to Ch3.2 and for
operation data setting, refer to Ch3.3.

| Maximum 2axis

v

<
-

—  XGB Series = — ) . *For instruction of positioning, refer to Chb.
i) X Yok «For I/O signal, refer to Ch1.4.
=%

=l
%rliii g
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1.2 Performance specifications

121 Performance specifications of XGB built-in positioning

Type XGB Basic Unit (Transistor output )
ltem High-end type (“H” type)

No. of control axis 2 axes
Interpolation 2 axes linear interpolation
Pulse output method Open collector (DC 24V)
Pulse output type Pulse + Direction
Control type Paosition control, speed control, speed/position switching, position/speed switching
Control unit Pulse

80 data areas per axis

(operation step no. 1 ~ 80)

Setting | Setting through Embedded parameter of XG5000 - permanent auto-

preservation

Position data

preservation by PADT instruction

Setting through dedicated monitoring package - permanent

Setting through K area dedicated for positioning
-> permanent preservation by application instruction
(WRT/APM_WRT instruction)

Positioning monitor

Special module monitoring of XG5000 / monitoring by K area

Back-up

Parameter, operation data > MRAM
Karea > MRAM (Saving them in the flash memory is available by application
instruction(WRT/APM_WRT))

Position method

Absolute method / Incremental method

o
(@]
& Position address
5] -2,147,483,648 ~ 2,147,483,647(Pulse)
S range

Speed range 1 ~ 100,000pps(1pps unit)

Acc/dec processing

Trapezoid-shaped

Acc/dec time 1 ~ 10,000 ms (selectable from 4 types of acc/dec patterns)
Max. output pulse 100 kpps
Max. connection distance 2m

< Performance specifications >
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1.3 Operation Sequence of Positioning

1.3.1 Operation Sequence of Positioning

Operation sequence is as follows.

Sumrmary of builtin positicning -4 Chedk the summary of XGEB built-in positioning.
=Chedk the general contents such as charackeristic,
perfomance spedfimtion of XGB positioning function

x XBM-DNS: VL2 or above
N Install XE5000 o E,éBj,(:{@WH:vz.zorabove

Installing PADT i _iihid( s \‘_Emi:: KR 2o
l - XBCDN™S V34 or above
XEC-DN*S: V3.7 or above

Ceonfiguring positicning system |- Selectdeice to configure positioning system
=Chedk the X385 pulse type and suitable devioe
[#GB supports open collector type)

Wiring PLC, driver, exiernal device |—"'."'.l'irE signal line such as power, | betwesn PLC and
* peripheral.

|- Set mmmon parameter such as Home Method,

Setling positioning parameter
ACC/DEC time, ABS/INC ooordinates.

|

Setling servo parameter -4 Set servo driver pammeter acoording to positicning
* parameter of XGH

| Supplying power |
¥
* Testing basic cperation -4 Test the operation by using XG5000
=By X¥E5000 spedal module monitor
Chedking
efror code
+ Wiriting program for positicning |- Programming for positioning
¥
Executing positicning
Chedking
EToT code




Chapter 1 Overview

1.3.2 Flow of position signal

1-5

Flow of position signal is as follows.

| | Start
1 . . .
| user XGS000 [7__*| @B min unit e BEEN 4 pog

N
! Oparation Humf':" .
! ,data Upper limit
: | Lovwver limit
i | Sefting operation data, | l
: positioning parameter i

|
: Test operation ! Servo
1[-JoG | driver
! [-nching [
|| -indirect start ! v
: —D_ireu:t E_.tart _ I
i | -Linear interpolation ! Maotor
i | -Pogition gvnc. i
-
, |-Speed sync. : i Operation by
| I zervo driver
, | Posttioning test ! Control
i | Monitoring | target
|

1
|

]

< XGB Posttioning signal flow >
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1.4 1/0O Signal Allocation

14.1 Allocation of modular type input signal
In case of modular type, external I/O signal for built-in function is allocated as follows.

(1) Pin array of I/O connector
Pin array of /O connector of XGB modular type transistor type basic unit is as follows.

HGB
]I Ne. peint Ne. point
é ]'3' 820 P00 A20 P20
B19 PO1 Al9 P21
B18 PO2 Al8 p22
a8 B17 PO2 Al7 P22
20 Bl6 P4 AlG P24
ﬂ 8 B1S POS Al5 P25
:: B14 P06 Ald P26
s B13 PO7 A13 p27
3‘ § : B12 FO&E AlZ P28
@2 Ell POg A1l P23
g 1‘; B10 FOA AlD F2A
BO9 FOB A0S P2B
07| BOB POC ADE P2C
Y Tall BO7 POD A7 P2D
BOB POE ADG P2E
@] BOS POF AOS P2F
i‘m &l B804 NC AD4 P
et . BO3 MNC A03 P
Re-=22C B02 IN_COM ADZ QUT_COM
]_\/ _:7__ = BO1 IN_COM A01 ouT_COM
(2) Allocation of external input signal
Signal name Input contact point no. Detail -
External lower X axis P0008 detected at the falling edge of input contact point.
limit signal
(LimitL) Y axis POOOA detected at the falling edge of input contact point. Normally closed
contact point
External upper X axis PO009 detected at the falling edge of input contact point. (B contact point)
limit signal
(LimitH) Y axis P0008 detected at the falling edge of input contact point.
X axis POOOC When homing, detected at the rising edge
DOG signal
Y axis POOOE When homing, detected at the rising edge Normally open
contact point
X axis POOOD When homing, detected at the rising edge (A contact point)
ORIGIN signal
Y axis POOOF When homing, detected at the rising edge
Input common XIY axis COM Input common

LSeecrric | 16
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(3) Example of wiring the external input signal

Example of wiring the external input signal is as follows.

__ XGB main unit
Inner circuit

IR [[5i4
Pe H— ﬂ[ﬁ i:;
X Home |PC — ﬂ@z@
=~ D

comM

(s}
o

./

XGB main unit
Inner circuit
Y iower imn
——o—o—] PA — -
— iRk
¥ uppsr limit
—-< o—{ pg H—H—3 1 -
Y DOG | m[?‘ ci '\]
—— o>— PE HH——1—
(951
¥ Homs |
—o\%— PF H—— -
- (93 &K
L—a| coMm

< Example of wiring the external input signal >

1.4.2 Allocation of modular type output signal

(1) Allocation of output signal

When using the positioning function, the output signal is allocated as shown below.

Signal name gL Co:éad e Detall -
Xaxis | POO20 Positioning X axis pulse string output contact point
(Open collector output)
Pulse output
Y axis POO21 Positioning Y axis pulse string output contact point Low Active and
(Open collector outpurt) High Active is
. Positioning X axis direction output contact point selectable in
Xaxis | P0022 (Open collector output) parameter setting.
Direction output — — )
Y axis PO023 Positioning Y axis direction output contact point
(Open collector output)
XY DC12
External 24V axis Yy For external power (12/24V) supply
XY
Output common axis COM Output common
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(2) Example of wiring external input signal
Example of wiring external output signal is as follows.

fil
m

n
]
I
h
i
il
1
[
[
i

1
1

— B ___.-_.=| -
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Chapter 2 General Specifications

2.1 Input Specifications

2-1

Contact | X axis P0008 P0009 PO0OOC PO0OOD
point - Ref.
no. Y axis POO0OA PO0O0OB POOOE POOOF
Signal name Exterr_1a|l Exterr_1a|l DOG HOME
lower limit upper limit
R?/t;(tj;ggut DC24V (DC20.4~28.8V (-15/20%, ripple rate 5% or less))
Rated input current About 4mA/24V
Insulation method Photo coupler insulation
Input impedance About 5.6k
On voltage/current DC 19V or above /3.4mA or above
Off voltage/current DC 6V or less/1.1mA or less
Response time 0.5msor less (When used for positioning)
Min. input width 200usor above
No. point Pin point
B20 00 A20 20
B19 01 A19 21
DGEY B18 02 A18 22 -
® o B17 03 Al7 23 g0 |H HJ ~0
—o - - B16 04 A16 24 i | B | I
B15 05 Al5 25 o7 |12 2 || a7
B16 L A16
B14 06 Al4 26 Sl | |
B13 07 Al3 27 LR
I circuit B4l o u|] A4
....... {ue B12 08 Al2 28 B3 Mlam|] A3
Circuit o2y BIL | 09 All | 29 il | | I
configuration and B10 0A A10 2A sio (12 2 1] a0
connector arra ol | R |
Yy B9 0B A9 2B | B |
B8 0oC A8 2C Bo7 J| = = || Ao7
Bos g|® ® || Aos
B7 oD A7 2D o | | e
B6 OE A6 2E o | | s
803 a8 A03
B5 OF A5 2F 802 =_=_ A2
B4 NC A4 p | N
B3 NC A3 P
OUT_
B2 [INCOM| A2 | ~ -
OUT_
B1 IN_COM Al COM
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2.2 Output Specifications
2.2.1 Output Specification
(1) Modular type output contact point specification
X axis P0020 P0022
Conta - Ref.
ctno. | Yaxis P0021 P0023
Signal name Pulse string output Direction output
Rated load
ated o DC5~24V (DCA4.75~26.4V)
voltage
Max. load current 0.1A/1 point or below
Insulation method Photo-coupler insulation
Inrush current 1A/10ms or below
Voltage d
otage drop DC 0.3V or below
when On
Leakage current
mA
when Off 0.1mA or below
Response time 0.5us or below (10mA or above)
No. Cont No. Cont
act act
B20 00 A20 20 -
BlO | 01 | A19 | 21 | ex|H H]
B18 02 Al8 22 | e L] Ao
B18 =l A18
B17 03 Al7 7230 B | e |
B16 04 A16 24 | eoffe el
Bls | 05 [ A5 | 25 | les|l);
T oosv L B14 06 Al4 26 | e ||aal]ns
L_u:+ _ ot B3 | oz | a3 | 27 | cT||= =]l
i | [ B12 | 08 A12 | 28 | soff==|| a0
ircui etz | (7L ECH | el | 0
AL 1Y | B11 09 All 29 | wellz2ll
configuration and 1P B10 0A A10 2A go7 [ = & || no7
(standard type) T [ Bs 0C A8 2C | e flaa ] ros
- A03
e | B7 oD A7 2D B0 _'_'_. o
B6 OE A6 2E st Il 1) rot
B5 OF A5 2F -
B4 NC A4 P
B3 NC A3 P
ouT
B2 IN_C A2 CO
OM -
M
ouT
Bl IN_C Al CO
OM ™
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2.2.2 Output Pulse level

Output pulse of XGB built-in positioning consists of Pulse + Direction like figure below.
At this time, output level of Low Active and High Active can be specified by positioning parameter and K area flag
dedicated for positioning (X axis: K4871, Y axis: K5271).

Qutput =ignal level
—— = !Jtp - High Active mode Low Active mode Reference
output type =ignal
Forward | Reverze Forward | Reverse
Supported at
Pulze ! |
Pulze + ] | S,Hiype
direction . :
mode :
Direction Low High High L Low
i

2-3
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Chapter 3 Before Positioning

It describes the function of position control, operation parameter setting, operation data setting, K area for positioning, servo driver setting and
programming.

3.1 Positioning Function

3.1.1 Positioning function list

Positioning function of XGB built-in positioning is as follows. For more detall, refer to ch.5.2.

Posmo'nlng Operation description Instruction Ref.
function
spesd DST Ch5.23
et IST Ch5.24
e APM_DST | Ch5.34
Crwell time
Operation e APM_IST Ch5.35
Position pattern ﬁ
control ot i Ton
Complete : rl—
=ignal !
. If the rising edge of start command is detected, it moves with designated speed to
Operation . = . . . .
designated position and after dwell time, complete signal is on during one scan.
Speed DST Ch.5.2.3
Setting » : IST Chbs.24
e ! _ APM_DST | Ch534
Operation I i APM_IST | ch535
f Time
pattern o |
Speed control cit ]! !
signal i bn
DEC. stop — ﬂ—l
. If the rising edge of start command is detected, it moves with designated speed and stops
Operation - o . .
after deceleration by stop command. At this time, complete signal will not be not on.
Speed Speed  Position V1P ch527
! APM_VTP Ch5.3.8
Seftingf-————- ]
SPEE '
i DCwell time
dibosit Operation ' -
=| |M&
spee .tpr?smon pattern iDn i :
switchin [
g i : '
control Start —! ! . :
=ignal i On '
Swiching | ﬁ_‘ !
signal ' T
. Speed control is executed by start command and it is switched to position control by
Operation O : . .
switching signal and it moves to designated position.

3-1
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Posmo_nlng Operation description Instruction Ref.
function
Speed | Position  Speed PTV Ch5.2.8
Settingh-mmmnn . APM_PTV | Ch5.39
Epee !
E Drwell time
Operation / ; —Time
- On ! ' i
Position/speed pattern star fl L ;
switching control signal | = |
Conversion : i 5 E
j i n
Dec.srl c||1|:|a ! TTl
. Position control is executed by start command and it is switched to speed control
Operation Lo .
by switching signal and stops after deceleration by stop command .
— LIN Ch525
2 e APM_LIN Ch5.3.6
L Operation ¥ incremental Staor(tﬁd\rqﬁss / !
_ Hnear pattern vidl o Target adgress|
interpolation i LR X axic
control XI1 X incremental X!?
. 2 axes linear interpolation control is executed by start command from current
Operation » o
position to target position.
<pecd SST Ch5.2.6
Xaxis booooem APM_SST Ch5.3.7
Setting
speed
Crwell time
) Time
Operation | vaxs | 1
Settin
_ pattern spee
Simultaneous : Duel time
Start I Time
On
Start —r_ —|
=ignal
X axis and Y axis starts simultaneously by start command.
Operation | At this time, each operation data such as operation speed, target position is
applied to each axis.
) SSP Ch.5.2.10
axis
P SSS Ch521
APM_SSP Ch5311
_ Vi APM_SSSB | Ch5.3.12
Operation ; Time
pattern e S Deelime
Sync start E bl rime
1an
Start —] i
=ignal !
If sync start is executed by command, subsidiary axis is synchronized with main
Operation | axis’ position or speed. At this time, setting of subsidiary axis is ignored and

operates according to the operating status of main axis

3-2
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3-3

Positionin . — Instruc
. g Operation description . Ref.
function tion
— — ORG | Chb521
- L& N APM_ | Ch532
' S N ORG
Operation _—
pattern - '
Home return A | il q
. It goes to home direction and detects the mechanical origin
Operation L o .
At this time, home method can be specified by operation parameter.
| | | POR Ch5.2.12
v \ || APM P | Ch53.13
Setting spe 7 - ‘ - \ || OR
E \\ |I
Operation ' AN
y . P / i \ N .
Position override pattern . Lo ; P—
e T_| i
reae fil
Operation | It changes the target position by position override command.
- SOR | Ch52.13
APM_ | CH5314
o SOR
Operation \
H = "‘. » Time
Speed override pattern -
e ——_| fi
Operation | It changes the speed by speed override command.
PSO Ch5.2.14
APM_ | Ch53.15
PSO
Operation
Speed override pattern
with position
Operation It changes the speed at the designated position by speed override with position

command.

LS ELECTRIC
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3.1.2 Position control

Position control is to move the designated axis from start address (present position) up to target address (movement).
There are two position control methods, absolute and incremental.

(1) Control by absolute coordinates (Absolute coordinates)

Object moves from start address to target address. Position control is performed, based on the address
designated in Home Return (home address).
Direction is determined by start address and target address.

« Start address < target address: forward positioning
- Start address > target address: reverse positioning

(a) example
* |t assumes that operation data is specified as shown table 3-1. (For how to set operation parameter, refer to the
Ch.3.3)
Step Rep Address M AD
no. Coord. | Pattern | Control | Method step [Pulse] Code | No. Speed [pis/s]| Dwell [ms]
1 ABS END POS SIN 0 8,000 0 1 100 10

<Table 3-1 operation data example of absolute coordinates type>

«In table 3-1, since coordinates is ‘ABS’, control method is ‘POS’, step no. 1 is position control by absolute coordinates.
* |t assumes that the current poison is 1000. Since address in step no.1 is 8000, object moves to 8000 as shown figure
and increment is 8000-1000=7000. Object moves forward because target address is larger than start address.

speed
100pps >
/ 10ms
\fe—ns h 0 1000 8000
e B
Start 1:0n1 origin | |
=] H I N 1
signal . on Start address Increment: 7,000 Target address
Complete E
signal —|

<Figure 3-1 operation example of absolute coordinates type>

« Every position/speed control is available as long as the origin is determined preliminarily.

« If it is executed while origin is not determined, error code 234 occurs and it doesn't move.
- In case error occurs, refer to App.1.2 and remove the cause of error.

 Complete signal is on during one scan.

3-4
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(2) Control by incremental coordinates

Object moves from current position as far as the address set in operation data. At this time, target addr
ess is based on start address. Direction is determined by sign (+,).
« In case Address is positive number: forward positioning (Direction increasing address)

« In case Address is negative number: reverse positioning (Direction decreasing address)

(@) Example
* |t assumes that operation data is specified as shown table 3-2. (For how to set operation parameter, refer to the
Ch.3.3)
Step Rep Address M Speed
o, Coord. | Pattern | Control | Method step [Pulse] Code AD No. [pls/s] Dwell [ms]
1 INC END POS SIN 0 -7,000 0 1 100 10

<Table 3-2 operation data example of incremental coordinates type>

* In table 3-1, since coordinates is ‘INC’, control method is ‘POS’, step no. 1 is position control by incremental
coordinates.

* |t assumes that current position is 5000. Since object moves as long as -7000, target stop at -2000 (absolute
coordinates) as shown figure 3-2. At this time, increment is -7000 pulse and direction is reverse.

Speed

Time -2,000 0 5,000
| o [ e 1 1 [ | L |
'on ! [ I | . I . | [ | | lr [
i rigin

i i " N 1
_Start—ﬂ_I i Target agdress MCTEMENt 1000 gy address
zignal ' n

Complete f

signal

< Figure 3-2 operation example of incremental coordinates type>

3.1.3 Speed control

+ Speed control means that object moves with steady speed (steady pulse string) until stop command.

* In case of speed control, direction is determined by sign of Address set in operation data.
Forward : Address is positive number
Reverse : Address is negative number
In the speed control, direction is determined by sign of target address regardless of current position and targe
t position.
For example, current position is 100 and target position is 90, though target position is less than current positi
on, since sign is positive, it moves forward.

3-5
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«In case of speed control, some items as figure below doesn't affect the operation.

Step
no.

Coor | Patt

Cont
rol

Wet | REP
heod | Step

Address
[pulze]

I

Code AJD No.

Speed
[pl=i=]

Dweell
[n=]

t 1

t

T

These items don't affect the operation in case of speed control

- If Control is specified as SPD, coordinates, pattern, method, M code, dwell time doesn'’t affect the operation.
- So in case of speed control, when object stops by STP command, it stops without dwell time and M code doesn’t

operate.

(1) Example
* It assumes that operation data is specified as shown table 3-3

Step Rep Address M
no. Coord. | Pattern | Control | Method step [Pulse] Code AD No. | Speed [pis/s] | Dwell [ms]
1 INC END SPD SIN 0 10 10 1 100 10

<Table 3-3 operation data example of speed control>

« In table 3-3, since Control is ‘SPD’, step no. 1 is operation data of speed control.

« Since Address is positive number and Speed is 100, target moves forward with 100 pls/s speed regardless of current
position until stop command (DEC. stop or EMG stop).

« If object moves, flag (X axis: K4200, %KX6720, Y axis: K4300, %KX6880) is on. And if DEC. stop command is
executed, it stops after deceleration without dwell time and flag turns off immediately.

« At this time, deceleration time conforms to that in operation data, not operand of instruction.

1

Start

zigna

Speed

p
Dﬂpp3|

= Time

Under
operation

Dec. Stop

zignal

Complete

(=]
=

Mot On  though

ztops

signal

it

< Figure 3-3 Operation of speed control >
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3.1.4 Speed/position switching control

« It change speed control to position control by switching command (VTP instruction).

« In case of speed/position switching control, items affecting the operation are different according to control method.

Step | Coor | Patt | Cont | Met | REP | Address | A0 No Speed Dweell
no. d. ern | rol | hod | Step | [pulze] Code | [pleiz] [mE]
These items don't affect the operation in case of speed control
Step | Coor | Patt | Cont | Met | REP | Address I A/D No Speed Dweell
no. d. ern | rol | hod | Step | [pulze] Code | [pleiz] [mE]

t 1

These items don't affect the operation when changed into position control

- First, object moves by speed control. If speed/position switching control is executed, target will move by position control.
- At this time, position control is executed by absolute coordinates with initializing the current position as 0. So coordinates

item doesn'’t affect the operation.

- Since control method also changes by speed/position switching, control method in the operation data doesn't affect the

operation.

- In case of speed/position switching, object keeps its previous direction.

(1) Example

* |t assumes that operation data is specified as shown table 3-4.

Step Rep Address M
no. Coord. | Pattern | Control | Method step [Pulse] Code AD No. | Speed [pis/s] | Dwell [ms]
1 INC END SPD SIN 0 1000 n 1 500 100
<Table 3-4 operation data example of speed/position switching control>
speed bl Eontror

Time

i I
=signal !

Speed/position
conversion

=signal

Complete

=signal

W code

Speed
t_mutm___hj/
[ I I I I |
T |

Initialized a= 0 in case of
speed/position

Target
address

Increment 1,000

3-7

< Figure 3-4 Operation of speed/position switching control >
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« If step no. 1 in table 3-4 starts, object moves forward by speed control because Control is SPD and Address is
positive number.

« If speed/position switching command (VTP instruction) is executed during speed control, current position will be
initialized as 0 and object moves by position control until 1000.

« If object reaches target position, complete flag and M code occurrence flag will be on after dwell time. At this time, M
code number 11 is displayed as set in operation data.

« Positioning complete flag will be on during one scan and M code occurrence flag keeps on status, until it is turned off
by off command.

» M code occurrence flag is turned off by MOF instruction.

» Using MOF instruction, M code occurrence flag and M code number will be clear simultaneously.

* Speed/position switching command is executed only when each axis is operating.
If it is executed during stop, it may cause error.

« If position/speed switching command is executed during operation by speed control, the command
is ignored. But at this time, error is not occurred.

3.1.5 Position/speed switching control

« It change position control to speed control by switching command (VTP instruction).
« In case of position/speed switching control, items affecting the operation are different according to control method. In case
position control, all items affect the operation but in case of speed, some items affect the operation as shown below.

Step | Coor | Patt | Cont | Met | REP | Address I A0 Mo Speed Dweell
no. rel | hed | Step | [pulze] Code | [pleig] [m=]

ff 11 f f

| These items don't affect the operation in case of position/speed switching |

- First, object moves by position control. If position/speed switching control is executed, object will move by speed
control. At this time, the current position is not initialized. Only control method changes into speed control and it
continues operation

- When control method changes, some items in operation data doesn't affect the operation.

(1) Example
* |t assumes that operation data is specified as shown table 3-5.

Step Rep Address M
no. Coord. | Pattern | Control | Method step [Pulse] Code A/D No. | Speed [pls/s] | Dwell [ms]
1 INC END POS SIN 0 10000 12 1 500 100

< Table 3-5 operation data example of position/speed switching control >

« If step no. 1 in table 3-5 starts, object moves by position control according to operation data in table 3-5 because
Control is POS.

3-8
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3-9

« If position/speed switching command (VTP instruction) is executed during position control, object moves by speed
control until stop command.
« If object stops by stop command, it will stop without dwell time and positioning complete flag will not be on.

Pozition

Speed
3p '3"3":': control
i

control

¥

w Time

i
St ||

i

i

command

Pos AtikhEg s ]

Dec. stop
zignal !

<Figure 3-5 Operation of position/speed switching control>

* Position/speed switching command is executed only when each axis is operating.
If it is executed during stop, it may cause error.

« If speed/position switching command is executed during operation by position control, the command
is ignored and causes error. But at this time, positioning doesn't stop.

3.1.6 Linear interpolation control

 Object moves by linear interpolation control from start address to target address using two axes, X, Y. There are two
method in linear interpolation control, absolute coordinates and incremental coordinates.

(1) Control by absolute coordinates

When linear interpolation control is executed, object moves based on the origin designated by Home ret
urn.
Direction is determined by start address and target address for each axis.

« start address < target address: Forward
« start address > target address: Reverse
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(@) How to set operation data

In the linear interpolation control, since two axes operates simultaneously, it needs attention
The following is notice when setting the operation data.

1) Determining main axis

— For linear interpolation, first you have to determine the main axis. In the XGB built-in positioning, main axis is

determined automatically. The one which has a large moving amount becomes main axis.

2) Determining control method

— In the linear interpolation operation, control methods of both axes should be specified as “position”. If not, error will

occur and it will not be executed.

3) Setting of operation pattern

- In case of main axis, operation pattern should be specified as ‘END’ or ‘KEEP'. In case it is specified as ‘CONT, it

operates as ‘KEEP'.

- In case of subsidiary, pattern doesn’t affect the operation, it operates according to main axis pattern.

(b) Example

* |t assumes that operation data is specified as shown table 3-6 and current position are X=1000 , Y=4000.

Step Rep Address M AD Speed
o, Coord. | Pattern | Control | Method step [Pulse] Code No. [plss] Dwell [ms] | Step no.
1 ABS END POS SIN 0 8000 0 0 500 100
1 ABS | KEEP POS REP 3 1000 0 0 2000 20
<Table 3-6 operation data example of linear interpolation control by absolute coordinates>
1000 2000 |
||:| .J. | | | | | | | I'AK"L Start ﬂddFE_SS
I L O B A 2000 __| _ g (1000:4000)
origin | J !
incremental 1 !
Start address /000 Target address 1 1
' Target address
1000 ___: ___________________ I[SD 0,1000)
0 1000 4000 ! ! i
A T
Origin 1000 5000 STDD
incremental : -3,000 ! »
Target address  Start address X incremental (2000-1000=7000}

< Figure 3-6 linear interpolation operation by absolute coordinates >

« If linear interpolation starts, main axis is determined automatically based on moving amount of X and Y axis. In table

3-6, since moving amount of X axis is larger than Y axis X, X axis becomes main axis.

* So operation pattern, speed, A/D number, dwell time of Y axis is ignored and it is specified automatically according to

operation data of X axis.

* Figure 3-7 indicates operation of linear interpolation control.
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X complete

Y complete

speed

500ppz

+Time

Aute

+Time

T
i
i
i
i
alculation= -1
i
1
T
i
1
i
]

signal

i
l
i
1
|
]
(=]
a

=signal

signal

< Figure 3-7 operation of linear interpolation control >

(2) Control by incremental coordinates

It executes the linear interpolation control based on current position by incremental coordinates.
At this time, Address of operation data means how long object moves from current position.
Direction is determined sign of Address.

« In case Address is positive number: forward
« In case Address is negative number: backward

(a) Example

* It assumes that operation data is specified as shown table 3-7 and current position are X=1000 , Y=4000.

Step Metho | Rep Address M AD Speed
no. Coord. | Pattern | Control d step [Pulse] Code No. [pls/s] Dwell [ms] | Step no.
1 INC END POS SIN 0 6000 0 0 500 100
1 INC KEEP POS REP 3 -2000 0 0 2000 20
< Table 3-7 operation data example of linear interpolation control by absolute coordinates >
|D wfu I R B m|m | ™ stertagdress
R L | s000 __| _ g (1000:4000)
Origin i . | increment )
Increment : §,000 I— i EDDD"ZDDDIISWH address
L DT A T A _i_EI'JUU--?UUUr
! i
— 1 | |
0 2000 4000 | i %
|| 4 1 | | | } }
T N S R R L L
Origin 1IJIDD 5000 7000
Increment  -2,000 I "
Xincrement (6000}

< Figure 3-8 linear interpolation operation by absolute coordinates >
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« If linear interpolation is executed, main axis is determined according to moving amount of X and Y axis. In table 3-7,
since moving amount of X axis is larger than Y, X axis becomes main axis.

* So subsidiary Y axis operation pattern, operation speed, ACC/DEC time, dwell time do not affect the operation and
recalculated according to operation data of main axis. For example, if you execute the linear interpolation control
with operation data such as table 3-7, subsidiary Y axis starts as END, SINGLE operation and operates with
automatically calculated ACC/DEC speed and operation speed, as for Dwell time after stop, 100ms, dwell time of
main axis X is applied. not 20ms, setting value.

» A special attention should be paid that linear interpolation start operates on 2 axes simultaneously.

« Pattern of main axis can specified as ‘END’, ‘KEEP". If it is specified as ‘CONT’, object moves as it is
‘KEEP'.

» Available commands during linear interpolation are DEC. STOP, EMG. STOP.

« During linear interpolation operation, position/speed switching control, speed override, position override,
speed override with position, If those are executed during liner interpolation operation, it may cause
error.

* Operation method, operation pattern, speed limit, dwell time is specified as that of main axis.

* Speed, acceleration/deceleration time, bias speed of subsidiary axis is calculated again automatically.

* Backlash compensation amount, SW upper/lower limit is specified as it is for each axis.

3.1.7 Simultaneous start control

« It starts each step for each axis simultaneously by simultaneous start control (SST instruction).
« If SST instruction is used, it can remove delay of start caused by scan time delay.

speed speed
Targe large

speed > spee >
\ Dweell tirme \D "
well time
time
DTargﬂ

Targe:
speed|
\Dwell speed \—
time Drwell time
time Time

Time

On
L On
starting J o starting _T_—|
On

X axis " Jat
Complete On complete

signal signal On

Y axis

Complete —p ta— [REEVRGTENE]] Y complete
signal signal
. " In case of using S5T command
In case of starting each axis in the
Scan program

e SST instruction can be executed when two axes stop. If SST instruction is executed again after stop, i
n case of incremental coordinates, the current position is initialized as 0.
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3.1.8 Sync control

«In sync control, position or speed of subsidiary axis is synchronized with that of main axis. There are two types in sync
control, speed sync control and position sync control.

(1) Position sync control
« Position sync control means starting the operation step of subsidiary at the time when position of main axis is same with
position set in SSP instruction (Sync control)

speed

—— Targe
speedf—" "~ -

' S Diwel] time
— e Time

]
Targ -1 ---
speed 1
]
| ! Dwell time !
E i Time
|
]
]
]
]
]
]
]

Start Posiion &n

sync

Start main axis i

« Position sync control can be executed when origin of both axes is determined. When executing the SSP instruction, if
origin of main axis is not determined, error code 346 occurs and for subsidiary axis, error code 344.

» When using SST instruction, specify the main axis to be different with subsidiary axis. If not, error code 347 will occur.

« If synch control is executed, though pulse is not yielded until main axis goes to designated axis, flag indicating whether
subsidiary axis moves or not, turns on (X axis: K4200, %KX6720, Y axis: K4300, %KX6880).

* After executing position sync control, if the user wants to cancel the execution of position sync control, execute the STP
instruction (stop command).

(2) Speed sync control
* If main axis starts as figure below, subsidiary axis moves with speed of sync speed rate set in the SSS instruction
(speed sync command).

Speed

Targe
speed

Syn i
speed_ . _____ i

i
i
1
1
1
i
A time
i
1
1
i
i
i
1
1
i
i

On i
Start Sy i
control JC—’ Dni
Stat  main f |
axis !
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« It can be executed when origin of subsidiary axis is not determined.

* Since subsidiary axis moves according to speed of main axis, whether main axis moves by speed control or position
control doesn't matter. At this time, direction of subsidiary axis is same as that of main axis.

» When sync control is executed and main axis stops, though pulse is not outputted, flag indicating whether subsidiary
axis moves or not, turns on (X axis: K4200, %KX6720, Y axis: K4300, %KX6880).

* In case of speed synch control, sync speed rate is 0.00% ~ 100.00%. If it is out of range, error code 356 occurs.

* After executing speed sync control, if the user wants to cancel the execution of speed sync control, execute the STP

instruction (stop command).

» When executing speed sync control, if M code is on, error code 353 will occur.

* The user can set X axis, Y axis, channel 0~3 of High speed counter as main axis in the speed sync control. For more

detail, refer to Ch.5.2.12.

3.1.9 Home return

*Home return is used to fine mechanical origin when starting machine. Home return is executed according to home
parameter for each axis. In home parameter, items affecting homing are as follows. (For setting of each parameter, refer

to Ch.3.2)

Type ltems

Description -

Home Method

Setting home method

Home Direction

Start direction when homing

Home Address

Origin address when detecting origin

Home | Home High/Low speed

High/Low speed when homing

parameter Homing ACC/DEC Time

ACC/DEC time when homing

DWELL time

positioning ends

Time required to remove offset pulse of
remaining bias counter immediately after

* When origin is determined by homing, though the user inputs homing signal and DOG signal, those are ignored.

(1) Type of Home method

Generally, home method can be divided into one using DOG and another not using DOG. In the XGB built-in positioning,

there are three methods using DOG.

Home method

Necessary input signal

Reference

Origin detection after DOG off

Content of () is displayed in the
Home Parameter of XG5000.

(2: DOG)

(0: DOG/HOME(OFF)) DOG, Origin
Origin detection after DEC. when DOG

on DOG, Origin
(1: DOG/HOME(On))

Origin detection by DOG DOG
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(2) Origin detection after DOG Off

The operations by Home Return instruction using DOG and origin signal are as follows.

speed

Home high speed Decreasing at rising edge of DOG

Home low speed

Time

Movement after DOG ‘on

Home is not determined
though home signal is
inputted during DOG on

DOG

Home | ===-=-=-=---- .
Servo motor 1 revolution

rolution )

Home starting

Home processi

Home
complete

. .- . ! .-
operation waiting Homing XWEIUHQ

(@ If home return command (ORG instruction) is executed, it accelerates toward a preset home return
direction and with Home high speed.

(b) During operating with Home Return High speed, if rising edge of DOG signal occurs, it operates with Home Return
Low speed and monitors if there is falling edge of DOG signal. At this time, though Origin signal is inputted while
DOG signal is On, Origin is not determined.

(c) If first origin signal is entered after DOG signal changes from “On” to “Off’, it stops.

» While DOG signal is “On”, origin is not determined by origin signal. That is, origin may be determined as
soon as origin signal is inputted after DOG signal changes from “On” to “Off”.

Home is not detemmined
| 1though home signal is
Speed i tinputted during DOG on
| |
i i
: i
; — . Time
i | i
DoG .; "I :
Home F1f1f1ifT
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* In speed-decreasing section, origin is not determined. Though DOG changed from “On” to “Off’ and
Origin signal is inputted in speed-decreasing section, origin is not determined. Origin is determined at
first Origin signal after speed-decreasing section

Decreasing section
speed : |

I

i

DOG :
Home ! H

:"/, Time
[

Home iz not determined on
the decreasing section

« It operates as follows if it meets an external lower limit while waiting for origin entry after DOG signal
changes Off->On->Off.  (The following figure is example when home direction is backward)

Forward ! ! ' !
‘ | | .l\ | .
] I, ] ] [
Reverse |, —
Direction
Home f 4 change
command ' ;
DOG :
External input y |
lower limit
Home 1

If object starts home return backward by homing command and meets rising edge of DOG, it
changes homing with slow speed and if it meets falling edge again , it waits to determine the origin at the
first origin signal.

At this status, if external low limit input signal (B contact point) is entered, target changes the
direction and homing forward with high speed.

At the moment when target meets rising edge of DOG again and falling edge, target changes
the direction to backward and repeats step (1), if origin signal is entered, origin is determined.
$ During homing, if external input upper or lower limit is entered, object changes direction promptly

without deceleration section. When stepping motor is used, this may cause out of operation. So be
careful.

« If ‘On’ time of origin input signal is very short, XGB may not recognize the input signal. So ‘On’ time of
origin should be larger than 0.2ms.

Home ¥

IWore than 0.Zms
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(3) Origin detection after deceleration with DOG set “On”

Operations by home return instruction using DOG and origin signal are as follows.

Speed
L

Home high SpeedﬁDecreasmg at DOG ‘on’

= lime

Home is not detemrnined though
haome signal is inputted during

DOG

DOGon
H .
ome i Servo motor 1 revolution
: (PG 1 revaolution)
i
i
|
Home starti

Home processtg—

Home
complete

i

i

i
Operation waiting Homing ><waiting

(@ If homing command(ORG instruction) is executed, it accelerates toward a set home direction and
operates at home high speed.

(b) At the moment, if an external entry, DOG signal is entered, it decelerates and operates at home r
eturn low speed.

(c) Origin is determined and it stops if it meets an external entry, origin signal with DOG set “On” w
hile it operates at home return low speed.

*Origin is determined if origin signal is entered with DOG set “On” as long as home return speed is
operating at low speed from high speed via decelerating section with DOG signal set “On”. That is, when
home return speed is decelerating, origin is not determined by origin signal.

« If it meets external upper/lower limit signal prior to origin after DOG signal is changed from
“Off” to “On”, it works backward direction.
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(4) Origin detection by DOG
It is used when determining origin by using the only DOG.

----------------- .
Direction  changd

i
|
i at rising edge nf
i
i

Forward$ e !
Home high speed

! Home low speed
i
| Time
| |
i |
: ! |
| i :

Reverse ! i |
a = =

Home starting

Home
processing

Home
compete

|
operation WEiTiﬂM Homing Waiting

(@ If homing command (ORG instruction) is executed, it accelerates to home direction set in Home P
arameter and it homes with high speed.
(The above figure is example when homing direction is forward)

(b) While target is homing with high speed, if rising edge of DOG occurs, target speed decreases an
d change its direction.

(c) When it accelerates after changing direction, if rising edge of DOG occurs, it homes with low spe
ed.

(d) In the homing status with low speed, rising edge occurs of DOG third time, it stops and determin
es the origin.

(e) When ‘On’ time of DOG signal is larger decreasing time, it changes the direction at the falling ed
ge of DOG and moves with low speed and stops at the rising edge of DOG and determines the
origin.

Forward] Home high speed

Home low speed

| | . 1IME

T - -

' L] L] [

Reversel DEC. secfion | \_/ ‘
—_——- i

Hori:'lelhigh sp_aed

Home decision

DoOG

ccrmc | 318

ELecTrRIC |
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3.1.10 Position and speed override

*Override means changing target address or speed without stop during positioning.
The XGB positioning provides three type of override, position override, speed override, speed override with position.

(1) Position override
If changing a target position during positioning operation with positioning data, it may be changed by using position
override command (POR instruction).

Speed Target position  Changed position
"""" » : ) \
AN i
Y I ,
i 4 ! Dwell time
! MU
on | ; 'E
Starting—1 | : ] :
- On : i
Position overide | : i
command I '

» When using position override, be careful the followings.

(@) That s, if passing a position to change during operation, it decelerates, stops and keeps positioning operation by the
subsequent operation pattern; if not passing a position, it starts positioning operation as taking a Incremental position
as much as override set in the start point of the step of position override instruction.

(Ex.) It assumes that current location is 20,000 and operation data is specified as table below.
(It assumes that position override amount is 15,000)

Step Rep Address M
no. Coord. Pattern | Control | Method step [Pulse] Code A/D No. | Speed [pis/s]| Dwell [ms]
3 ABS END POS SIN 0 40,000 0 0 500 100

1) If operation step 3 starts, target moves to 40,000 by absolute coordinates forward.
2) If override is executed at the time current position is 30,000 during operation, since it doesn't pass 15,000 based
on operation start point 20,000 target position changes 35000 (20,000+15,000).
3) If override is executed at the time current position is 38,000 during operation, since it passes 15,000 based on
operation start point 20,000, target speed decreases and stops.
(b) Position override command is available in the ACC., KEEP, DEC. section among operation pattern. If position
override command is executed during dwell, error code 362 occurs.
(c) In case operation pattern is set as CONT, override is executed based on start position of operation step used at this
time.
(d) Position override ranges —2,147,483,648 ~ 2,147,483,647 Pulse.
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(2) Speed override
While positioning by operation data, it is used to change operation speed by speed override command (SOR instruction).

Speed,
Changed|

speed

Initial Dwell time

speed

on

Starting

g

Speed maern'dn:e

command

» Speed override command is available during acceleration, constant speed operation section and executing speed
override instruction in deceleration section during operation or dwell section may cause Error 377 but the operation
continues.

« Speed override setting ranges 1~100,000pps (setting unit: 1pps).

» Note that if a sudden difference between the current speed used for operation and a new
speed newly changed by speed override is excessive, it may cause a Step—over.

» During speed override, if target speed is smaller than bias speed. it will be operate by bias
speed.

(3) Speed override with position
Positioning speed override instruction changes its speed and keeps operating once it reaches the set position during
positioning operation by using speed override with position (PSO instruction).

Speed _ .
Designated position
Changed

speed  [Tctoooommmomomes \

Initial |

Dwell time

speed

f *Time
Om

Starting J:

=]
]

Speed override

With position

« Positioning speed override instruction is available only in acceleration and regular speed sections among operation
patterns while the available operation modes are end operation, continuous operation and sequential operation.
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3.1.11 Positioning stop signal
(1) Stop instruction and stop factors
» Stop instructions and factors are summarized as follows and divided into individual stop and simultaneous stop.

Individual axis stop instructions or the stop factors affect the only axis (axes) of which stop instruction is “On” or stop factor
exists. However, interpolation control operation axis stops if an axis is with stop instruction or stop factor during

3-21

linear/circular interpolation.

eration status o . AXis operation status M code "On”
Positioning™ | Home Jog operation . . .
Stop factor after stop instruction 3|  Signal status
Excess of soft Immediate i Error status
o Not detected | Immediate stop No change
Stop by paramete{ ~ upper limit stop (Error 501)
. *4
setting Excessofsoft | Immediate i Error status
o Not detected | Immediate stop No change
lower limit stop (Error 502)
Dec. stop Error 322 )
) ) Dec. stop Dec. stop ) Decelerating No change
instruction (keep running)
Stop by sequence
*5 Error status
program Emergency stop i
) ; Immediate stop (Error 481) Off
instruction
No output
External upper : Forward Error status
. Immediate stop . ! 6 No change
Stop by extemal limit “On immediate stop (Error 492)
signal External lower _ Backward Error status
o Immediate stop . . © No change
limit “On” immediate stop (Error 493)
Stop by monitoring Dec. stop Immediate | Immediate Error 322 )
. . ) Stopping No change
package instruction stop stop (keep running)

*1. Positioning refers to position control, speed control, position/speed switching control and speed/position

switching position by positioning data.

*2: If Home Return is complete, DOG and Home Signal, which are external input signals, do not affect positioning

control.

*3: If axial operation is ‘no output’ after being stopped, run a instruction to cancel ‘No Output’. Then, No output is

cancelled and error number is reset.
*4: Soft upper/lower limits by parameters are unavailable in speed control operation mode.
*5: Sequence program refers to XGB program method.
*6: Error 495 may occur depending on a rotation direction.
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(2) Stop Process and Priority

(a) Stop Process
« Since positioning operation is not complete if it stops due to deceleration stop instruction, After Mode among M code
modes is not “On” because it does not generate positioning completion signal.
« After then, if indirect start instruction (step number = current step number) is generated,
Absolute method operation operates as much as the remaining distance of the current operation step yet output while
Incremental method operation operates as much as the target distance.

(b) Process of emergency stop and external input upper/lower limits
« If emergency stop instruction or external input upper/lower limits are input during positioning control, it stops positioning
control and turns ‘No output’, generating an error.

(c) Stop process priority
The priority of positioning module stop process is as follows.
IDecelerating stop < Immediate stop)

* In case of any immediate stop factor during decelerating stop, it processes as follow.

Speed By DEC. stop

DEC. stop
EMG. stop

By EMG.
stop

/]

» Immediate stop factors: Minternal emergency stop, @external input upper/lower limit, @Soft
upper/lower limits

(d) Interpolation stop
« It decelerates and stops if it meets a stop instruction during interpolation operation.
« If indirect start instruction is executed in the current step when re-starting after decelerating stop, it resumes operating
the positioning operation data to the target position. At the moment, it operates differently depending on absolute
coordinate and Incremental coordinate.

(e) Emergency stop
« |t immediately stops if meeting emergency stop while performing start-related instructions (indirect start, direct start,
simultaneous start, synchronic start, linear interpolation start, Home Return start, jog start and inching start).
« Internal emergency stop generates Error 481.
* Since it is subject to no output and un-defined origin once emergency stop is executed, it may run positioning operation
after executing origin determination (Home Return, floating origin and the current position preset) in case it is operated
with absolute coordinate or in determined origin.

3-22



Chapter 3 Before Positioning

3-23

3.1.12 Manual operation

In general, manual operations refer to jog operation, inching operation which don't use operation data.

(1) Jog operation
« Jog operation means positioning by jog operation stat contact point or positioning monitoring package.
Jog high speed/low
Classification Jog forward start Jog backward start g gspez q
s XBM/XBC K4291 K4292 K4293
XEC %KX6865 %KX6866 %KX6867
- XBM/XBC K4391 K4392 K4393
axis
XEC %KX7025 %KX7026 %KX7027

* Itis operated by jog speed set in positioning parameter.

« It can be executed when origin is not determined.

« Acceleration/deceleration process is controlled by the duration set in jog acceleration/deceleration time among parameter
settings of this software package.

* If jog speed is set out of allowable range, it generates an error and operation is not available

High speed jog 1 ~ 100.000
i ’
Range LO\(/)vpser:Zel(()jr}og (Unit: 1pps)
operation 1 ~ jog high speed

» Make sure to follow the cautions

Bias speed < Jog high speed < Speed limit

(2) Inching operation

« As one of manual operations, it outputs as much as pulse set at the speed for origin/manual parameter inching speed.

» While operation by jog instruction may not exactly move to the start/end points, inching instruction may easily reach to a
target point as much as desirable distance. Therefore, it is probable to move close to an operation position by jog
instruction and then move to an exact target position by inching operation instruction.

» The available range is between —2,147,483,648 ~ 2,147,483,647 Pulse.
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3.1.13 Stroke Upper/Lower Limits

Positioning is subject to external input stroke limit (external input upper limit, external input lower limit) and software stroke

limit (software upper limit, software lower limit).

(1) External input stroke upper/lower limits

« External input stroke limit is an external input connector of positioning; external input upper limit/external input lower limit.
« It is used to immediately stop a positioning module before reaching to stroke limit/stroke end by setting up stroke limits
of positioning module inside stroke limit/stroke end of drives. At the moment, if exceeding upper limit, it generates Error

492 while if exceeding lower limit, it generates Error 493.

Upper limit Available range of XGB positioning  Lower limit
! |
H |
stopper Direction Direction | stopper
l e E— tart  start - ! l
) s %
B , | B
i Stop by lower limit !
Stop by upper limit
Limit Limit
switch switch
positioning
Drive device

« Note that positioning operation is not available if it stops out of positioning range.
If it stops due to external input stroke limit detection, move it into the controllable range of
positioning by manual operation (jog operation, inching operation, manual pulse generator

operation).

« External input stroke uppet/lower limit error is detected by edge during positioning, so manual operation is available

although it exceeds stroke range.

(2) Stroke upper/lower limits

« Stroke upper/lower limit function does not execute positioning operation if it is operated out of ranges of stroke upper/lower

limits, which are set in positioning parameters.

< When it starts operation or is in operation, stroke upper/lower limits are checked.

i i
[ S— v

p—

Maoving range

_____

Software lower limit

Software upper limit

« Software stroke upper/lower limits are not detected unless origin is determined.

3-24



Chapter 3 Before Positioning

3.1.14 Output of positioning completion signal

* Regarding positioning completion output time, the completion signal(X axis: 4202, %KX6722, Y axis: K4
302, %KX6882) is on and it turns off after ‘on’ is maintained as much as 1 scan time after positioning
is completed during single operation, repeat operation, continuous operation, sequential operation, linea
r interpolation operation, speed/position switching operation (with position indicated during constant sp

eed operation) and inching operation.

 In case operation pattern is KEEP or CONT, positioning completion signal is yielded when operation pat

tern stops completely.

» The operations in single operation mode are as follows.

Speed
‘ / \ /_\ Jime
Cwell Time Crwell Time
Stalr’cing‘grl r—l
Operation_T l i l
signal :
Complete
1 scan 1scan

signal

* The operations in continuous mode are as follows.

Speed

f—

Dwell Time

Starting _1_[

[\

Time

Dwell Time

Operaﬂon_T
signal

Complete

signal

* The operations in sequential operation

mode are as follows.

Speed

Time

Dwell Time

Starting _f_l

— \_

Dwell Time

Operation

signal

Complete

signal
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3.2 Positioning Parameter

It describes positioning parameter and operation data setting.

3.2.1 Positioning parameter setting sequence

* Positioning parameter can be set more than V1.2 (high end type can be set more than XG5000 V2.2) and it has the
following sequence. (This manual is described by using XG5000 V2.2.)

(1) Opening parameter setting window
» Select [Parameter] -> [Embedded Parameter] -> [Positioning] and double-click to open positioning para

meter setting window.

(If project is not displayed, press [View] -> [Project Window] to open project window [shortcut key: AL

T+ 1))

Preject Window

Rems
= ade "
= D NewPLCHGE-XECHHOFine
3 Variable/Comment
= A Paameter
I Basic Parameter
10 Parameter
= JEH Embedded Parameter

Double-click

M Positioning

B )
Par DE}M&_

Home
Faxaemseter

06 DEC Tme

[ —t

FIATREEAT gy
FATAEIEE phy
Ok

0 My Dzt

1: U

[ DOGMHOMEIFF)

Ok
5000 Py
500 plrfy
1000 ek
1000
Qe
SO0
000N ple
1000 ek
15800 ma
1004

o
ATEEAT ph
TR ph

Ok

0 Mo Detest

1: Use

0 DOGHOMEIFF]
1 COW

Oph

S000 e
S0k

10080 it

" [ PosiSon Parameter [ hus s 7k D

!'al

< Positioning parameter setting window >

LSE ecrric . 3-26

o
o
(%]
=3
o
3,
5
Q




Chapter 3 Before Positioning

(2) Setting parameter
» Positioning parameter setting window is classified into basic parameter and Home parameter.

» Each item can be set independently.

* For detail setting of basic parameter, refer to 3.2.3.
* For detail setting of Home parameter, refer to 3.2.4.

Type ltem Description
Positioning Set whether to use positioning function.
Pulse output level Set pulse output mode (Low/High Active).
Bias speed Set the initial start speed for early operation.
Speed limit Set the max speed settable in positioning operation.

Basic paramet

ACC/DEC No.1

Time setting of ACC/DEC section No.1

ACC/DEC No.2

Time setting of ACC/DEC section No.2

ACC/DEC No.3

Time setting of ACC/DEC section No.3

ACC/DEC No.4

Time setting of ACC/DEC section No.4

ers
SMW upper limit Set upper limit within a machine’s operation range
SMW lower limit Set lower limit within a machine’s operation range
Backlash compensation | Set compensation amount of tolerance in which a machine is not
amount operated due to wear when rotation direction is changed.
S/.W upperfiower limits d Set whether to detect or not SW upper/lower limits during consta
uring constant speed op .
> nt speed operation
eration
Use upper/lower limits Use or not
Home Return method Set home return method
Home Return direction Set home return direction
Origin address Set origin address
Origin compensation am - .
ount Set origin compensation amount
gome Return high spee Set high speed for home return
gome Return low spee Set low speed for home return
OrigiManual | Home Retum accelerati | o accelerating time for home return
parameters | Ng tme

Home Return decelerati
ng time

Set decelerating time for home return

Dwell time

Set a time required to remove remaining bias counter immediately
after positioning ends

Jog high speed

Set high speed for jog operation

Jog low speed

Set low speed for jog operation

Jog accelerating time

Set accelerating time for jog operation

Jog decelerating time

Set decelerating time for jog operation

Inching speed

Set speed for inching operation
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(3) Operation data setting

set operation data of 30 steps as show below.

 Standard type can set up to 30 steps, high-end type can set up to 80 steps.

B Positioning

[
[z

3
i

Methad | REP Step No.

==

W LN e e B =
uh

EMD FOS SN
END FOS SN
EMD POS SN
END FOS B
EMD FOS SN
END POS SN
EMD POS SN
END FOS S
EMD POS SN
1]
SN
S
SN
SIH
Rl
S
SN
SIM
S
SN
S
SN
SN
SN
SiM
SN
SIN
SN
SIN
SN

Hal
Ha il
Ha.l
Mol
Hal
Hal
Ha.l
Hal
Hal
Hal
Naol
Mal
Mol
Nl
Mol
Hal
Mol
Nal
Mol
Hal
Hal
Hal
Ha i
Hal
Ha i
Ha.l
Ha il
Hal
Hal
Hal

Blad

fPoocoocooooooDoOoOoODoOoOoOoOooOoooDoOoOD oo o gg
=&

=M= =00 — A — 8 — 0 — I — i — I — 0 — 0 — L — i — L — i — I — = — D — L — I — 0 — A — Ik — = — I — i — L — g

el == R0 = =k = N =] = I =} = =} = J = J— =3 = J =~ =2 ==} = =] == = i =] = gl =} = @

e ccoccocooococccoc o cocooOoaS0a S
e ccoccocooococccoc o co oo SES0a S

g ks I

|—b Operation data setting

i

J

< Position operation data setting window >

ltems of operation data is as table below.
*For detail of operation data, refer to 3.3.

ltem Description Initial value
Coord. Setting Cood. of each step (ABS/INC) ABS
Pattern Setting operation pattern of each step (END/KEEP/CONT) END
Control Setting control method of each step (POS/SPD) POS
Method Setting operation method of each step (SIN/REP) SIN
REP step In case of repeated operation, setting the next step no. 0
Address Setting target address of each step O[Pulse]
In case of using M code, number indicated when M code occurred
M Code . . 0
(In case of setting as 0, M code function is not used)
A/D No. Setting A/D no. of each step No.1
Speed Operation speed of each step O[pps]
Dwell After ending step, time necessary to remove remaining pulse of offset O[ns]

counter

LSTELECTI?IC

« If the user select X Axis Data’ or 'Y Axis Data’ tap on the positioning parameter setting window, the user can
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(4) Writing to PLC

*After setting of positioning parameter and operation data per each axis, download them to PLC
*Selecting [Online] -> [Write], ‘Write’ dialog box is displayed.
In order to download parameter, select ‘Parameter’ and click ‘OK'.

select

» Click OK

[ oK l [ Cancel

« If XG5000 is not connected with PLC, ‘Write’ menu is not activated. In case of this, select [Online] ->

[Connect] to connect with PLC.
« When PLC is RUN mode, comment is available to download so only comment is displayed in the

‘Write' dialog box. At this time, change PLC’s mode to STOP and retry it.

L] "_.,‘ Change PLC mode to stop mode and write to PLC?
L

[ fes ] [ M

« If downloading parameter, basic parameter, /O parameter, built-in parameter is transmitted.
 The downloaded positioning parameter is applied when turning on the power or changing operation

mode. For more detail, refer to 3.2.2.
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3.2.2 Relationship between positioning parameter and dedicated K area

XGB built-in positioning function executes the positioning control by using parameter and K area dedicated for positioning.
Here describes relationship between positioning parameter and K area.
Internal memory configuration related with XGB built-in positioning is as follows.

Operation data change
XGHO00o )
Operation status

monitaring
r 3
Reading/writing
parameter
xXGB
v v
Built-in parameter  Power on Dedicated K area for
area Mode change positioning
Saving parameter Actual operation
and operation data data
Monitoring data
WRT command

< Relationship between positioning parameter and K area >
*XGB has a built-in parameter area to save operation data and parameter written in the XG5000 and a dedicated K area
for use of real positioning operation.
«If writing the embedded positioning parameter and operation data, the downloaded data is saved in the built-in parameter
area permanently. And in case of reading, it reads built-in parameter area.
*XGB executes the initialization by copying the parameter and operation data saved in the built-in parameter area to K area
dedicated for positioning.
(1) In case of restarting after power cut
(2) In case of changing PLC operation mode
(3) In case of restarting PLC by reset command
*XGB huilt-in positioning is executed by using data of K area and Flags that indicate the current operation status and
monitoring data are displayed in the K area. So the user can change operation data easily by changing the K area data
«In order to preserve the current K area data, K area data should be applied to built-in parameter area by using application
command (WRT command)
For detalil list of K area, refer to A2.2.

*After changing K area and not using WRT instruction, if restarting after power cut or changing PLC
operation mode, K area is initialized.
*For more detail of WRT instruction, refer to 5.2.21.
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3.2.3 Setting basic positioning parameters

It describes the range of setting basic parameters and special K area for positioning.

K areafor positioning
N X-axis Y-axis ;
Item Range Initial value XBMIXBC XBMIXBC Data size
XEC XEC
Positioning 0:Nouse, 1: use 0 %gg%z %%(281032 Bit
Pulse outout level 0 : Low Active, 0 K4871 K5271 Bit
P 1: High Active 9%KX7793 9%KX8433
Pulse output mode 0:cw/icCw 0 KAagr3 KS273 Bit
P 1:PLS/DIR %KX7795 %KX8435
M code output | 0:NONE,1:WITH 0 K4681-2 K5081-2 Bit
mode 2:AFTER %KX7489-90 %KX8129-30
Bias speed 1 ~ 100,000[pulse/ sec] 1 % ELILD52025 % ELILDQZZS Double word
Speed limit 1 ~ 100,000[pulse/ sec] 100,000 % ELILD52226 % ELILD92246 Double word
ACC time 1 0 ~ 10,000[unit: ms] 500 % E\L/l\?jm % Es\?jg 4 word
DEC time 1 0 ~ 10,000[unit: ms] 500 ” E\‘/‘\?ESS o E\‘/‘\?f% word
ACCtime 2 0 ~ 10,000[unit: ms] 1,000 ” E\‘/‘\?f% o E\‘/‘\?f% word
DEC time 2 0 ~ 10,000[unit: ms] 1,000 ” E\L}\?Zw o }24}\?197 word
ACC time 3 0 ~ 10,000[unit: ms] 1,500 % E\LJ\?A?SS % Es\?f% word
DECtime 3 0 ~ 10,000[unit: ms] 1,500 ” E\i\%g o E\A}\?fgg word
ACCtime 4 0 ~ 10,000[unit: ms] 2,000 ” E\‘,‘\?EGO o E\E/)\(/)goo word
DEC time 4 0 ~ 10,000[unit: ms] 2,000 ” E\‘/‘ﬁm o ES%Ol word
- -2,147,483,648 ~ K462 K502
S upper limit 2.147,483,647 [pulse] 2,147,483,647 0%KD231 06KD251 Double word
- -2,147,483,648 ~ K464 K504
SM lower limit 2.147,483,647 [pulse] -2,147,483,648 0KD232 06KD252 Double word
Backlash K466 K506
Compensation 0 ~ 65,535[pulse] 0 %KWA466 %KW506 word
SM Limit Detect | O: No detectl : detect 0 %ﬁ‘f?igz %ﬁi%faféz Bit
Upper/lower limits | 0: no use, 1: use 1 %i‘;?;?zg 4 %@287423 1 Bit
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(1) Positioning
*Determine whether to use positioning.
« If not using positioning function, set it ‘0: no use’ while for use, it should be set to ‘1: use’.
« If setting it as ‘1:use’, though it doesn't execute the instruction related with positioning, it is controlled by positioning.
So in this case, though the user turns on this contact point by other application instruction, only output image data of
XG5000 monitoring window is on and real output contact point doesn’t turn on.

» Make sure to set it ‘1: use’ to use positioning.
If using the instruction related with positioning when it is set as ‘0: no use”, error code 105 occurs.

(2) Pulse output level
For pulse output level, select either of ‘Low Active output’ or ‘High Active output.
For Low Active output, set as 0, for High Active output, set as 1.
*The following figure shows output pulse type in case of Low Active and High Active output based on X axis. (in case of Y
axis, pulse string output: P21, direction output: P23)

Loww Active output -

Direotion g
oy

i

Forward output Faverss output
High Active output
]
termin AT
Pulzs 5 \-:_:?’I
SUTDUT o |'F
.T_,,_||_||—||—||——||—||—||—||—F_.
L termin (B3
Dirsotion al | B
output =
P2z =
- -t - !
Forward output Raswverss output

(3) Bias speed

» Considering that torque of stepping motor is unstable when its speed is almost equal to 0O, the initial speed is s
et during early operation in order to facilitate motor’s rotation and is used to save positioning time. The speed s
et in the case is called ‘bias speed.

* In case of XGB built-in positioning, setting range of bias speed is 0 ~ 100,000 (unit:pps).

* Bias speed may be used for
(a) Positioning operation by start instruction (IST,DST,SSTetc.)
(b) Home operation, JOG operation
(c) Main axis of interpolation operation(not available for sub axis)

332
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speed
Speedlimit | e
P 7 R
o | [ Y
A . PV
A Cperation when ! W,
Target speed | __ by : hias speed is set :
f
;oo |
a i i
s |
Bias T | ! !
speed N ! !
¥ T : = Time
AF=yarram —
:ACC.hme ' DEC. time
i i
ACC/DEC =lope when biaz speed iz notzet
ACC/DEC =lope when bias iz zet

< Operation when setting bias speed >

» The figure above shows operation when setting bias speed.
The entire operation time may be advantageously reduced if bias speed is highly set, but excessive value may
cause impact sound at the start/end time and unreasonable operation on a machine.

* Bias speed should be set within the following range.
(a) Bias speed =< Positioning speed
(b) Bias speed < Home Return low speed < Home Return high speed
(c) Bias speed < JOG high speed
—> (If home return speed is set lower than bias speed, it generates Error 133; if operation speed is set lower than
bias speed during positioning, it generates Error 153; if JOG high speed is set lower than bias speed, it generates
Error 121.)

(4) Speed limit

« It refers to the allowable max speed of positioning operation.

* In Pulse unit, the range is between 1 ~ 1,000,000(unit: pps).

 During position operation, operation speed, home return speed and jog operation speed are affected by speed |

imit, and if they are set higher than speed limit, it detects error.

(1) If home return speed is higher than speed limit : Error 133
(2) If positioning speed is higher than speed limit : Error 152
(3) If jog operation speed is higher than speed limit : Error 121

(5) ACC/DEC time
« It is applied to sequential operation instruction, speed override, positioning speed override during positioning operation
as well as start/end time of positioning operation. At this time, ACC and DEC time is defined as shown below.
(a) ACC time: a duration required to reach from “0(stop)” speed to the speed limit set in parameter.
Using bias would be a time consumed to reach from bias speed set to the speed limit set in parameter.
(b) DEC time: a duration required to reach from the speed limit set in parameter up to “0"(stop) speed.
Using bias would be a time consumed to reach from bias speed set to the speed limit set in parameter.
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speed {—-— Speed limit
| ;mTTTTTTTTT »
! ! ! A\
S t N\ __ Operation
| v § Ty speed
L b Actual DEC.
i ! _ l ! time
| : Actual ACC. time i i Time
— | el
| ACC. | | DEC. timg
—fime—" i |

ACC. time : Time to take from stop status to speed limit
LTS R T T Time to take from stop status to operation speed

*The range is between 0 ~ 10,000 (unit: 1ms) per axis.

*ACC/DEC time is set with 4 types and it can be set differently according to each operation data.

(6) S Upper/Lower Limit
« Arange of a machine’s move is called ‘stroke limit', and it sets the upper/lower limits of stroke into software upper limit
and software lower limit and does not execute positioning if it operates out of ranges set in the above.
Therefore, it is used to prevent against out-of-range of upper/lower limits resulting from incorrect positioning address or
malfunction by program error and it needs installing emergency stop limit switch close to a machine’s stroke limit.
*Except SW upper limit and lower limit, install limit switch for emergency stop near stroke limit of machine.

i
l Moving range

Software lower limit Software upper limit

» Range of SW upper limit and lower limit is checked when starting positioning and operating.

« If an error is detected by setting software upper/lower limits(software upper limit error: 501, software lower limit error:
502), pulse output of positioning module is prohibited.
Therefore, to resume operation after an error is detected, it is prerequisite to cancel ‘No output'.
(No output status is displayed at K4205(%KX6725), for X axis and K4305(%KX6885) for Y axis.
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« It can be set according to each axis and range is as follows.

- SW upper limit address value range: -2,147,483,648 ~ 2,147,483,647 (unit: Pulse)
- S\W lower limit address value range: -2,147,483,648 ~ 2,147,483,647 (unit: Pulse)

(7) Backlash Compensation Amount

« Atolerance that a machine does not operate due to wear when its rotation direction is changed if it is moving with motor
axis combined with gear and screw is called ‘backlash’.

« Therefore, when changing a rotation direction, it should output by adding backlash compensation amount to positioning
amount.

» The range is between 0 ~ 65,535(unit: Pulse) per axis.
« It is available for positioning operation, inching operation and jog operation

Backlas \/? Backlash

B )&

Gear 1 Gear 2 Gear 1 Gear 2

« Backlash compensation outputs backlash compensation amount first and then, address of positioning operation, inching

operation and jog operation move to the target positions. (At this time, output as many as backlash amount is not added
to the current position address.)

% o E forward 100,000 pulse movin
. : . : - g Direction
% reverse 100,000 pulse moving change
—
Error by backlash
/ i
| 1backlash
| —
gear/ forward 100,000 pulse moving ‘ o
Direction
reverse 100.000 pulse moving ‘ Change
1 i
: | i|Backlash
//’%// I ' 'compensation
| ibacklash
| —
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« The above figure describes difference of backlash setting or no backlash setting.
In case of not setting backlash compensation amount, it moves as many as 100,000 pulse forward and changes the
direction and moves backward as many as 100,000 pulse. It may cause error by backlash. For example, it assumes that
backlash is 500 pulse, in case of not setting backlash, final stop location is 500. To compensate this, setting backlash
compensation as 500, when changing the direction, 100,500 pulse is yielded adding 500 pulse set as backlash
compensation amount. So target stops at the precise stop position.
« The following table indicates real pulse output and stop position in case of setting backlash.
(Absolute coordinates is used.)

Operation Backlash setting Target Direction Real output Ston positio
step amount address conversion pulse bp
1 10,000 X 10,000 10,000
2 500 30,000 X 20,000 30,000
3 0 o -30,500 0
Faorward
Step1 Step2
output : 10,000 autput : 20,000
Stop position ;10 800 Stop position : 30 000
} positio
10,000 30,000
! output : 3_IZ!.5IZID
Reverse Stop position : 0
Step3

« Once backlash compensation amount is set or changed, home return should be executed otherwise
there can be error at the current position by backlash compensation amount.

(8) S upperflower limits during constant speed operation
* It is used to stop pulse output by S upper/lower limit detection during constant speed operation by speed con
trol.
« In the case, SMW upper/lower limit detection is available as long as origin is set and the position mark during co
nstant speed operation is “Mark”
(9) Use of Upper/Lower Limits
 To use upper/lower limits during operation, it should be set as “Use”.
» Upper/Lower limit input contact point is fixed as the table below and it can be used as normally closed contact
point (B contact point).
* If ‘No use’ is set, it does not detect upper/lower limits and is available with general input contact.

Signal Input contact point number .
- Operation content Reference
name Standard | High end
_ Detects the X axis external lower limit at
External | s | PO000 | POOOS > . . A
low limit the rising edge of input contact point Cts as
, - . lly
signal . Detects the Y axis external lower limit at horma
o Y axis P0002 POO0A . . .
(LimitL) the rising edge of input contact point. closed contact
: — point
Detects the X axis external upper limit at the
Bxtemal | yais | Pooor | P0009 - © erema doper (B contact
upper limit rising edge of input contact point. point)
signal ) Detects the Y axis external upper limit at the
L Y axis P0O003 PO008 . . .
(LimitH) rising edge of input contact point.
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3.2.4 Origin/Manual Parameter Setting for Positioning

Here describes setting range, method of originf/manual parameter for positioning, and special K area for positioning
corresponding to each item. They are summarized as the table below.

Dedicated
o K area
. Initial : : .
ltem Setting range . X axis Y axis Data size
XBMIXBC XBMIXBC
XEC XEC
0 : origin detection after DOG off
Home Return method 1: origin detection after deceleration when 0 K4780-81 K5180-81 > Bit
DOGis On %KX7648-49 | 96KX8288-89
2 : origin detection by DOG
Home Return direction | O : forward, 1 : backward 1 Ka7g2 Ko182 Bit
%KX7650 %KX8290
Origin address -2,147,483,648~ 2,147 483,647 [ulse] 0 K469 K509 Double word
%KD234 %KD254
Home Return high 1 ~ 100,000[pulseA] 5,000 KA1 KoL Double word
speed %KD235 %KD255
Home Retumnlow 1155 000 b isey 500 Kazs KoL3 Double word
speed %KD236 %KD256
Home ReumACC |, 1 aoojunit: ms] 1,000 Ka7s Ko15 Word
time %KWA75 %KW515
Home Rewum DEC 1 5 soopunit: ms] 1,000 K476 Ko16 Word
time %KWA76 %KW516
Dwell time 0 ~ 50,000[unit: ms] 0 Karr K517 Word
YbKWAT7 %KW517
Jog high speed 1 ~ 100,000[uses] 5,000 Ka79 K519 Double word
%KD239 %KD259
Jog low speed 1 ~ 100,000[pulseA] 1,000 Kasl Ko21 Double word
%6KD240 %KD260
Jog ACC time 0 ~ 10,000[unit: ms] 1,000 Kag3 K523 Word
%bKWAS3 %bKW523
Jog DEC time 0 ~ 10,000[unit :ms] 1,000 Kagd K524 Word
%bKWA84 YKW524
Inching speed 1 ~ 65,535[pulseA] 100 K485 K525 Word
9bKWA85 %bKW525

(1) Home Return method
* There are three home return methods as follows.
a) DOG/Origin(Off) :
-If origin signal is inputted, it detects the origin signal after DOG changes On -> Off.
b) DOG/Origin(On) : When DOG is on, it detects the origin after deceleration
-If DOG signal is on and origin signal is inputted after deceleration, it detects the origin.
c) DOG :
-It detects the origin by using DOG signal.
» For more detail of home return method, refer to 3.1.9.

(2) Home Return direction
» Home Return direction is divided into CW(forward) and CCW/(backward) depending on pulse output direction.
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Y Vel | A Rgturn el Pulse output operation of XGB positioning module
ue ection
0 Forward Executing forward home return.
1 Backward Executing backward home return.

(3) Origin address

« It is used to change the current address to a value set in home return address when home return is complete
d by home return instruction.

« setting range: -2,147,483,648 ~ 2,147,483,647 (unit: Pulse)

(4) Home Return high speed

» As a speed when it returns home by home return instruction, it is divided into high speed and low speed.
« It refers to a speed operating in regular speed section via accelerating section by home return instruction.
 The range of home return high speed is between 1 ~ 100,000(unit: pps)

(5) Home Return low speed

« It refers to a speed operating in regular speed section via decelerating section from home return high speed by
home return instruction.

» The range of home return low speed is between 1 ~ 100,000(unit: pps)

* When setting home return speed, it should be “speed limit = home return high speed = home ret
urn low speed”.
« It is recommended to set home return low speed as low as possible when setting home return speed.

Origin signal detection may be inaccurate if low speed is set too fast.

(6) Home Return ACC/DEC time

* When it returns home by home return instruction, it returns home at the speed of home return high speed and
home return low speed by ACC/DEC time.

e The range of home return ACC/DEC time is between 0 ~ 10,000(unit: 1ms).

(7) Dwell time
« It sets Dwell time applied to Home Return
» Dwell time is necessary to maintain precise stop of servo motor when positioning by using a servo motor.
» The actual duration necessary to remove remaining pulse of bias counter after positioning ends is called ‘dwell ti
me'.
» The range of home return dwell time is between 0 ~ 50,000 (unit: 1ms)

(8) JOG high speed
» Jog speed is about jog operation, one of manual operations and is divided into jog low speed operation and jo
g high speed operation.
» Jog high speed operation is operated by patterns with accelerating, regular speed and decelerating sections. The
refore, job is controlled by ACC/DEC instruction in accelerating section and decelerating section.
» The range of jog high speed is between 1 ~ 100,000(unit: 1pps)

(9) JOG low speed
» Jog low speed operation is operated with patterns of accelerating, regular speed and decelerating sections.
» The range of jog low speed is between 1 ~ 100,000 (unit: 1pps)
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» When setting JOG high speed, it should be “Speed limit = JOG high speed = Bias speed”.
» When setting JOG low speed, it should be smaller than JOG high speed.

(10) JOG ACCI/DEC time
* It refers to JOG ACC/DEC time during jog high/low speed operation.
« The range of JOG ACC/DEC time is between 0 ~ 10,000 (unit: 1ms)

(11) Inching speed
« The inching operation speed is set.
» The range of inching speed is between 1 ~ 65,535 (unit: 1pps)
« For detail of inching operation, refer to 3.1.12.
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3.3 Positioning Operation Data

It describes operation data for XGB positioning. If the user select ‘X axis data’ or 'Y axis data’ tap in the positioning parameter
setting window, the following figure is displayed. Each axis can have 30~80 (standard type: 30 steps, compact stand/high-end

type: 80steps) steps of operation data.

M Positioning [id 5]
Coond | PdleM| Contol | Mehod |n£vsreo| ‘Txf;l*l Mo | 0 | Seeed | Duet S
I T I R T R LI .
¢ M Do me w0 0wl 0 o
¢ & mo e S 0 0 0 M1 0 0
¢ & moo om0 0 0 Wi 0 0
D s Do s e o 0wl 0 o
o fo s a0 0 0 et 0 o
e R I TR R N
L TN T TN ™ I R
7 ABS END POS SIN 0 0 0 Naol 1] 0
18 ABS END POS SN 0 1] 0 Nol 1] 0
L B TR TR " R N
g? :Sz ::g g; ;\M 0 0 0 Nal o 0
D oM Do ms 00 0 W D0
Z s Do oo o 0 0 0 W1 D
7o oo s om0 0 0 W 04
SEEEE LGB !
cier (| X-Axis Dotal[ 4500 |
Operation data setting ok J[Ceme ]
Each of item can have a following data.
Initial Device area
Step ltem Range . . Remarks
values X-axis Y-axis
Coord. 0:ABS, 1: Incremental ABS K5384 K8384 Bit
Pattem 0:end, 1: continuous, 2 : sequential End K5382~3 K8382~3 Bit
Control 0 : position control, 1 : speed control Position K5381 K8381 Bit
Method 0: single, 1 : repeat Single K5380 K8380 Bit
REP 0~30(High end 0~80) 0 K539 K839 Word
1 -2,147,483,648 ~ 2,147,483,647 Double
Address(pulse) 0 K530 K830
[pulse] word
M Code 0~65,535 0 K537 K837 Word
AD No. 0:No.1,1:No.1,2:No.33:No.4 0 K5386-87 K8386-87 Bit
Double
Speed 1 ~ 100,000[pulse/sec] 0 K534 K834
word
Dwellime [0 ~50,000[unit: ms] 0 K536 K836 Word
2 Same item with No.1 step K540~549 K840~849
3~30 Same item with No.1 step K550~829 K850~1129
31 Same item with No.1 step K2340~2349 K2840~2849 | Only for
. . high end
32~80 Same item with No.1 step K2350~2839 K2850~3339 type

(1) Step number

(compact standard/high-end type is 1~80)

» The range of positioning data serial number is between 1 ~ 30.

K436(%KW436)) of positioning monitor flag is operated.

» When executing indirect start, simultaneous start, linear interpolation operation, position synchronization and etc., if you
designates the step number of data to operate, it operates according to positioning dedicated K area where operation
data is saved.

* If step number is set as 0, operation step indicated at the current step number (X axis: K426(%KW426), Y axis:
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» The user can use variable of dedicated K area per each step easily by using Register U Device. For detalil
of monitor registration of positioning, refer to XG5000 user manual.

(2) Coordinates
« Here sets the coordinates method of relevant operation step data.
« Coordinates methods selectable are absolute coordinate and Incremental coordinate.
« For more detail, refer to 3.1.2.

(3) Operation pattern (END/KEEP/CONT) and operation method (SIN/REP)
« The user can select one pattern among three operation patterns per step. It can configure how to use the positi
oning operation data.
 Operation pattern can be set as follows according to Control and Method on the operation data.

Control Method Pattern Reference
END
SIN KEEP
POS CONT Linear interpolation is not available
END
REP KEEP
CONT Linear interpolation is not available
END Linear interpolation is not available
SPD SIN KEEP Linear interpolation is not available
CONT Not available
END Linear interpolation is not available
=5 Mo REP KEEP Linear interpolation is not available
CONT Not available

« In case Method is set as SIN, the next operation step become ‘current operation step + 1. And in case Metho
d is set as REP, the next operation step become the step set in REP Step.
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(@) END (SIN)
« It refers to execute the positioning to target address by using the data of operation step and complete the positi
oning after dwell time.

ACC.Section/constant speed section/DEC.section
Speed | !

Dwell time

_Time

Starting i

Operation

OnACC. R i ]
On constant | | \;
onoes. | )

On dwell

Complete

» Generally with END operation, position operation is executed according to pre-arranged speed and position like
above picture as ladder shape with accelerated, constant, and decelerated intervals. However depending on pos
ition and speed settings, special shapes besides a ladder can be witnessed as below.

In case posttion is smaller than speed In case operation speed is same with bias speed

speed Speed

i
‘ | Dwell time Bias speed ----+ Dwell time
]
i | Time . Time

On!
1

]
]
I
Starting e . Starting _ in .
I
Operation Jgn | - Operation —f—g—|—
]
]
i

]

]

i

1 1
ACC. | ACC. '

i

1

I
I
: n |
I
Constant : 0 Constant _4]_!_
]
DEC. : DEC. : ! |
' i mn | 0n
i | !
-+ | ‘,—!'
Dwell | : ! LTS Dwell T ) in
i | i i i
Complete : l ! Complete : i I

1) In case target address is far less than speed, it can't pass the acceleration - regular speed — deceleration
section. In this case, the positioning is complete without regular speed section.

2) In case operation speed is same with bias speed, target moves with regular speed (bias speed) and it sto
ps without deceleration section.
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« It assumes that operation data is as follows to describe END/SIN operation.

Sntg_p Coord. | Pattern | Control | Method gg; A[\gﬂlrg:]s ccm - AD No. | Speed [pls/s] | Dwell [ms]
1 ABS END POS SIN 0 10,000 0 1 1,000 100
2 ABS | END | POS | SIN 0 20,000 0 1 500 100
3 ABS | END | POS | SIN 0 30,000 0 1 1,000 100

« In the above table, operation pattern is set as END, target moves once by once start command and since Method is
set as SIN, the next step becomes ‘current operation step + 1.
« To operate the next step, one more start command is necessary.

Speed
&
EMD mode EMD mode
1000 |-====--g———ym == m e
EMD mode
L2111 [ Y A, W
—t \ — — = AlZF
E | Step: 2 by Stepr3 Lo
i i i 1 i i
! | | | 1 | |
e L -
Starting S LN L
! i i i i
e L/ -
B | |
i i
Running v i | i —
1 | | | |
1 | | | |
Drweell

(b) END operation (Repetition)
* In case END operation (repetition), operation of currently started operation is same with END operation (single).
But, The next step becomes the step set in the REP Step, which is different with END operation (single).
« It assumes that operation data is set as follows to describe END/Repetition.

%ff Coord. | Pattern | Control | Method gg; A[‘gﬂlrgg]s ccl)\fje A/D No. | Speed [pls/s] | Dwell [ms]
1 ABS | END | POS | SIN 0 10,000 0 1 1,000 100
2 ABS END POS REP 1 20,000 0 1 500 100
3 ABS END POS SIN 0 30,000 0 1 1,000 100

1) By first start command, target moves to 10,000 pulse with 1,000pps speed and stops. At this time, since Method is
SIN, the next operation step becomes the no.2 step, current operation step  +1.
2) By second start command, target moves to 20,000 with 500pps and stops. At this time, Method is REP, the next
operation step becomes no.1 step set in REP Step, not no.3 step.
3) If third start command is inputted, target moves to 10,000 ABS coordinates with 1,000 pps.
4) Like this, no.1 step and no.2 step are repeated whenever start command is executed so no.3 step is not operated.
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Mode: Mode:
EndiSingle EndiSingle

Mode:

Time

Step: 2

s1armng g

iy :EI,____

Running

Dwel | |_| l_l_

«If the operation mode is set as single, set the operating step number in the IST at 0, then the step specified
in the current step number (axis X: K426(%KW426), axis Y: K436 (%KW436)) in area K for positioning.

«If the operation mode is set as Repeat and the Repeat step is set at 0, the step stops operating and the
next step changes into 0.
In this case, the operating step gets out of the range of 1~30 (1~80 for the compact standard/high-end
type) and error code 512 comes out, so be careful of the repeating step setting when you set at the
repeating operation.

(c) Continued Operation
«Continued operation refers to the operation which carried out positioning to the target position by using the data
of the corresponding operating step by the operation instruction and continues the next operating steps without
any additional operation instructions with the positioning not completed after the dwell time.
*The next operating steps differ according to the current operating mode of the steps.
A) The operation mode of the current step is single: current operating step + 1
B) The operation mode of the current step is repetition: the step designated as Repeat in the current operation
step
oIf you use the continued operation pattern, you can conduct the pattern operation that sequentially carried out mul
tiple operating steps with only one operation instruction.
*The continued operation can be explained with the operation data in the following table.

Coordinate | Operation Operation | Repeating . M Speed Dwell ime
Step No. Control Target position [Pulse] Acc./Dec. No.
s pattermn mode step code [pls/s] [ms]
1 Absolute Keep Position Single 0 10,000 0 0 1,000 100
2 Absolute Keep Position Single 0 20,000 0 0 500 100
3 Absolute End Position Single 0 30,000 0 1 1,000 0
4 Absolute End Position Repeat 1 40,000 0 1 500 0

1) Steps 1 and 2 are continued in the operation pattern and single in the operation mode, so they operate at 1,000pps to
the pulse of absolute coordinates 10,000 and then operates step 2, the next step, without waiting for the next
operation instruction when the dwell time passes. If the dwell time passes after step 2, step 3 is operated.

2) Step 3, of which the operation pattern is end, operates up to absolute coordinates 30,000, and then stops right away
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because the dwell time is 0, and the positioning completion bit turns on for a scan.

3) Since the operation mode of step 3 is single, the next step is No. 4.

4) Step 4 has been set as end/repeat 1, it operates up to absolute coordinates 40,000 when step 4 operates by the
second operation instruction, and stops without dwell time, and the next step points at step 1 which has been
designated as the Repeat step.

5) The operation pattern can be illustrated as follows.

Speed
Mode :
Keep/Single Mode_:
Mode - Endisingle Mode -
Keeplsingle End/Repeat
/ \ Time
Step - 4

Step: 1 T Step: 2 T Step @ 3

i
]
i
Dwell time Drwell time ! ‘
Starting ;
+ On /!

Running

(d) Incessant Operation
« Incessant operation refers to the operation that continues the steps set as continued operation by the operation instruction.

« The continued operation can be explained with the operation data in the following table.
Step No. Coor:inate O;’:;?gn Control Op;rzion Re;pt:apting Target position [Pulse] oone Acc./Dec. No. m DN;L;ME
1 INC Continuous Position Single 0 10,000 0 1 500 100
2 INC End Position Repeat 1 20,000 0 1 1,000 0

1) Since the operation pattern of step 1 has been set as continued, it operates up to the incremental coordinates 10,000
pulse at 500pps by the first operation instruction, and changes the operation speed to 1,000pps without deceleration
or stop and continues to operate step 2.

2) Because the operation pattern of step 2 is end, it moves to incremental coordinates 20,000 and the positioning ends
after the dwell time.

No DEC.
Speed Maode :
End/repeat
Step - 2
Time
T =
i
|
Starting I
L
Running

« If the direction changes during the continued operation, error code 511 comes out and the operation
stops. If the direction has to change, change “Continuous” into “End” or “Keep”.
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(4) Repeat Step

Sets the step to repeat when the operation mode is set as Repeat.
The setting range is 1~30 (1~80 for the compact standard/high-end type).

(5) Target Position

Sets the movement of the operation of the step.
The setting range is -2,147,483,648 ~ 2,147,483,647 (unit: Pulse).

» The target position set in operation data setting can be freely changed in the program by changing the value o

f area K for positioning.
For the address of area K for positioning of each step number, see 2.2.

(6) M Code

M code is for checking the current operation step or carrying out the auxiliary work such as tool change, clamp,

and drill rotation.

In general, the output of M code divides into the ‘With’ mode, when M code is output with the step operating, a

nd the ‘After’ mode when M code is output after the step operation is completed.

For XGB built-in positioning, the standard type has only the After mode, and the advanced type has all modes.

For example, if M code output mode is set as the After mode, the positioning of the step is completed and at t

he same time, the M code On signal (axis X: K4203, axis Y: K4303 ) is set and the M code number set in th

e M code item of the step operation data is output in the M code output device (axis X: K428, axis Y: K438).

M code can be set differently for the operation steps of the positioning operation data. The setting range is 1 ~

65,535. If you don’'t want to use M code function for the step, just set it at 0. If you don’t want to use M code

function for any step, set the M code output mode parameter as NONE.

If there is the M code signal, you can reset it by using the M code Off instruction (MOF).

If there is the M code signal, the operation differs depending on the current operation pattern.

(a) End: Stops with M code coming out. For operation of the next operation step, the M code should be reset
and the operation instruction should be executed.

(b) Continued: Enters the Stand-by status for operation of the next step with M code coming out. For operation
of the next operation step, if the M code is reset, the next operation step is operated without additional oper
ation instructions.

(c) Incessant: Does not stop and operates the next operation step although M code comes out. In this case, M
code Off instruction can be carried out even during operation.

» For example, the output timing of M code signals in case of After Mode can be illustrated as follows.
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Speed Mode: Mode:
Keepisingle End/Single
Step - 2
— -— =Time
Dwell) Dwell )
Intdir?al:t R /j /;
starting
FEunning 1 !
M code On ¥

M code Off T_

» With M code signal On, if you execute the next operation step humber, error code 233 will come out and
the operation will not happen.
Therefore, for positioning of the next operation step number with M code signal “On,” you must reset M
code signal as M code Off instruction (MOF).

(7) Acceleration/Deceleration Numbers
« Sets the Acc./Dec. numbers to be used in the step during the acceleration/deceleration time set in the basic po
sitioning parameter.
» The setting range is 1~4.
* For details about the acceleration/deceleration time, see 3.2.3.

(8) Operation Speed
 Set the target speed at which to operate in the step.
» The setting range is 1 ~ 100,000 pulse (unit:1pps).
» The operation speed should be set higher than or equal to the bias speed set in the basic positioning paramete
r, and lower than or equal to the speed limit.

(9) Dwell Time

* The dwell time to be applied to the operation step.

* The dwell time refers to the time needed to maintain the precise stop of the servo motor in controlling the posit
ioning by using the servo motor, and also the standby time given before the next positioning operation when o
ne positioning operation is finished.

« Especially when the servo motor is used, it might not reach the target position or stay excessive even though the output of
the positioning function has been stopped, so the dwell time is the data that set the standby time until the stable rest.

« The operation status of the axis of the XGB positioning function during the dwell time maintains “Operation,” and if the
dwell time passes, the operation status signaling bit (axis X: K4200(%KX6720), axis Y: K4300(%KX6880)) turns Off and
the positioning completion signal turns On.
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3.4 Positioning Status Monitoring and Area K for Input and Output

The XGB built-in positioning function controls positioning by using area K for positioning and the parameters. This Chapter
describes area K for positioning. For the relations between the XGB built-in positioning parameters and area K, see 3.2.2.
XGB built-in positioning area K divides into the bit flag, word, and double word flag. The flag in turn divides into the status
monitoring flag area (for read only) and the flag for instruction and command (for read and write).

Status Monitoring and Flag for Positioning

This chapter describes the XGB built-in status monitoring flag for positioning (for read only).
The status monitoring flag divides into bit, word, and double word.

(1) Bit Area Flag
Device Area
Variables Axis X Axis Y Status
Word | Bit | Address |Word | Bit | Address

In operation 0 K4200 0 K4300 0: stop, 1: operation
Error 1 K4201 1 K4301 0: no error, 1: error
Positioning completed 2 K4202 2 K4302 0: not completed, 1: completed
M code signal 3 K4203 3 K4303 0:M code Off, 1:M code On
Origin settled 4 K4204 4 K4304 0: origin not decided, 1: origin decided
No pulse output 5 K4205 5 K4305 0: output available, 1: no output
Stopped 6 K4206 6 K4306 0: not stopped, 1: stopped
Upper limit detected K420 8 K4208 K430 8 K4308 0: undetected, 1: detected
Lower limit detected 9 K4209 9 K4309 0: undetected, 1: detected
Emergency stop A |K420A A | K430A 0: normal, 1: abnormally stopped
Normal/backward rotation B K420B B K430B 0: normal direction, 1: backward direction
Operation (acceleration) C |K420C C | K430C 0: not accelerated, 1: accelerated
Operation(constant speed) D K420D D K430D 0: not constant speed,

1: constant speed
Operation (deceleration) E |K420E E |[K430E 0: not decelerated, 1: decelerated
Operation  (dwell) F K420F F |K430F 0: not during dwell, 1: during dwell

. _ 0: position not controlled

Operation (positioning) 0 K4210 0 K4310 1: position controlled
Operation 1 K411 1 K311 0: speed not controlled
(speed control) 1: speed controlled
Operatloh control . 5 K4212 5 K4312 0: ?nterpolat{on not controlled
(straight interpolation) 1: interpolation controlled
Retum to origin 5 |Kka215 5 |Kka315 0: not returning o origin

1: returning to origin
Position o ka1 |6 K4216 ka3l |6 K4316 0: pos!t!on not synchronlzed
synchronization 1: position synchronized
Speed synchronization 7 K4217 7 K4317 0: speed ot synchronlzed

1: speed synchronized
Jog low speed 8 K4218 8 K4318 o !og not atlow speed

1: jog at low speed
Jog high speed 9 |ka219 9 |ka319 0:jog not at high speed

gnighsp 1: jog at high speed

Inching operation A |K421A A | K431A Onot (.jun.ng mchmg opgratlon

1: during inching operation
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(2) Status Monitoring Data Area

Device Area
Variables Axis X Axis X Status
Address Properties Address Properties
Current position K422 Double word | K432 Double word | Shows current position
Current speed K424 Double word | K434 Double word | Shows current speed
Step No. K426 Double word | K436 Word Shows current operation step
Error code K427 Word K437 Word Shows error code in case of an error
M code No. K428 Word K438 Word S:OWS M code number when M code is

Flag for Positioning Instruction and Command

The flag for positioning instruction and command divides as follows. You can easily conduct positioning operation without
positioning instruction using the flag. If you change the flag for instruction of area K, the scan ends and applies in the next
scan.

(1) Bit Area Flag

Device Area
Variables Axis X Axis Y Status

Word Bit Address | Word Bit Address

Start signal 0 K4290 0 K4390 | Indirect start at rising edge
. 0: stop jog,

Normal direction jog 1 K4291 1 K4391 1 | direction i

K429 K439 : normal direction jog operation

S 0: stop jog.,
Backward direction jog 2 K4292 2 K4392 . .
1: normal direction jog operation
Jog high/low speed 3 K4293 3 K4393 |0:jog low speed, 1: jog high speed
1 K4681 1 K5081
M code output mode 0: NONE, 1: WITH, 2: AFTER
2 K4682 2 K5082
Upper/lower limit K468 K508
detection of SW 0: detection not allowed,
) 4 K4684 4 K5084 )
allowed during constant 1: detection allowed
speed operation
0: approximate origin/origin(OFF)

Return-to-origin method 0,1 K4780~1 1 K5180~1 [ 1: approximate origin/origin (On)

K478 K518 2: approximate origin
Return-to-origin 0: normal direction, 1: backward

_— 2 K4782 2 K5182 _

direction direction
Use for positioning 0 K4870 0 K5270 |0:use, 1: nouse
Pulse output level K487 1 K4871 K527 1 K5271 | 0: lowActive,1: high Active
Use of upper/lower limit 2 K4872 2 K5272 |0:nouse, 1: use
Pulse output mode 3 K4873 3 K5273 |0: CW/CCW, 1: PLS/DIR
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(a)Starting Signals
1) The starting signals conducts positioning operation according to the current operation step number (axis X: K
426, axis Y: K436) without setting the step number unlike indirect or direct starting.
2) Since the current operation step area is for read only, if you want to change the operation step number, yo
u need to use the starting step number change instruction (SNS, APM_SNS).
3) The following program is an example of the program that indirectly starts with the operation data displayed i

n the current step number (K426) on axis X by setting the starting signal whenever the external input starti
ng switch (POOOF) turns On.

POOOF K04200 K04201 K0D4230
{ | 1/} 1/} g —
Starting  XAxis BUSY XAxis Error XAxis Start
switch
POOOF K0D4230
{1 R
Starting Xhxis Start
1] switch
Device Description Device Description
POOOF Axis X starting extemal [\ o0 | aAxis X error
switch
K4200 '22;0;( signal during op K4290 Axis X starting instruction flag

« The program above is an example of the program that indirectly starts with the operation data of the current s
tep number (K426 word) on axis X by setting the starting signal whenever the external input starting switch (P
000F) turns On.

* When the starting switch turns On, the starting commanding flag (K4290) is set and axis X starts, and when t

he starting switch turns Off, the starting contact point is reset.

* Note that the set coil is used for axis X starting commanding flag (K4290) instead of ordinary coil output.
For example, if a toggle switch is used for the starting switch, and if the starting commanding flag (K4290) is
not set but ordinary coil output is used, there might be the problem that it is automatically restarted by the bit
Off during operation when positioning is completed. To avoid this, use a push button switch for the external in
put switch, and use a set coil and reset coil according to the On/Off of the input switch for the starting comm

anding flag.
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(b) Jog Operation

1) The following program is an example of the program that carries out the jog operation of axis X by turning
on/off the flag for commanding the normal/backward direction jog according to the external input signal.

POOOA K04283
— | —
lowrhigh Xhxis JOG
speed Low
Speed/High
o] Spead
PoOOO2 KO4207 K04281
— /1 —
JOG XAxis Error Xhxis CW
forward JOG START
2]
POOOS KO4207 Ko4282
I /1 —
JOG Koz Error Khociz CCW
reverse JOG START
5]
Device Description Device Description
P0008 Exégrna! input of normal K4201 Flag displaying axis X error
irection jog
PO009 External input of backw K4291 F!ag . C(.)mmandllng normal
ard direction jog direction jog of axis X
POOOA External input of jog lo K4292 F!ag .Cor.nmand|r?g backward
w speed/high speed direction jog of axis X
K4200 Signal pf axis X during K4293 Flag commgndlng jog low/high
operation speed of axis X

» The program above is an example of the program that carries out the jog operation in the corresponding di

rection while the external input normal direction jog switch (PO008) or backward direction jog switch (PO009)
in On.

« Then the operation speed is jog high speed if the jog low/high speed external input (POO0A) is On, and hig
h low if Off, and can be changed during jog operation, too.

« As the start and stop of jog operation is done by the level of the input signals, if the input signal (PO008, P
0009) is On, it operates, and if Off, it carries out jog stop.

« If both jog normal direction operation and backward direction operation are On, there is no error code in X
GB built-in positioning, but it stops if it is currently in operation.

« If you do jog operation by adding the signal (K4200(%KX6720), K4300(%6KX6880)) during operation
as the normally closed contact point (contact point B) for the jog operation input condition, it alternates
starting and stopping according to the On/Off of the signal during operation.
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(2) Data Area for Positioning Setting

Device Area
Variables Axis X Axis Y Status
Address Properties Address Properties
Bias speed K0450 | Double word | KO490 | Double word | Sets bias speed.
Speed limit K0452 | Double word | K0492 | Double word | Sets maximum speed limit.
Acceleration time 1 K0454 Word K0494 Word Sets acceleration time 1.
Deceleration time 1 K0455 Word K0495 Word Sets deceleration time 1.
Acceleration time 2 K0456 Word K0496 Word Sets acceleration time 2.
Deceleration time 2 K0457 Word K0497 Word Sets deceleration time 2.
Acceleration time 3 K0458 Word K0498 Word Sets acceleration time 3.
Deceleration time 3 K0459 Word K0499 Word Sets deceleration time 3.
Acceleration time 4 K0460 Word K0500 Word Sets acceleration time 4.
Deceleration time 4 K0461 Word K0501 Word Sets deceleration time 1
Upper limit of software | K0462 | Double word [ KO502 | Double word Sets upper  imit - value  of
software.
Lower limit of software | KO0464 | Double word | KO504 | Double word ngt;:vtiarelower Imit  value —of
Backlash correction K0466 Word K0506 Word Sets backlash correction value.
Origin address K0469 | Double word | KO509 | Double word rseitjsrn origin - address _for - origin
'r_ggr]n speed of - origin K0471 | Double word | KO511 | Double word | Sets high speed for origin return.
Ir_e?[\L,Jvrn speed of - origin K0473 | Double word | KO513 | Double word | Sets low speed for origin return.
Agcgleratlon time for KOAT5 Word KO515 Word Sets acceleration time for origin
origin return return
D(_egeleratlon time for KOA76 Word KO516 Word Sets deceleration time for origin
origin return return
z\gﬁlrl] time for origin K0o477 Word K0517 Word Sets dwell time for origin return
Jog high speed K0479 | Double word | K0519 | Double word | Sets high speed for jog operation.
Jog low speed K0481 | Double word | K0521 | Double word | Sets low speed for jog operation
Jog acceleration time K0483 Word K0523 Word Sets gcceleranon time for jog
operation
Jog deceleration time K0484 Word K0524 Word Sets Qecelerat|on time for jog
operation
Inching speed K0485 Word K0525 Word Sets qperatlon speed for inching
operation.
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(3) Status Monitoring and Commanding Flag by Operation Step

Device area
Variables Axis X Axis Y ) Status
properties
Address Address
Step 01 target position K0530 K0830 Double word
Step 01 operation speed K0534 K0834 Double word
Step 01 dwell time K0536 K0836 Word
Step 01 M code number K0537 K0837 Word
Step 01 operation method K05380 K08380 Bit
Step 01 control method K05381 K08381 Bit
Step 01 operation pattern Bit
K05382 K08382
(Low)
Step 01 operation pattern Bit
) K05383 K08383
(High)
Step 01 coordinates K05384 K08384 Bit
Step 01 acc/dec. number Bit
K05386 K08386
(Low)
Step 01 acc./dec. number Bit
i K05387 K08387
(High)
Step 01 coordinates K0539 K0839 Word

» The table above shows the area K for positioning of the operation step #1. You can change the operation dat

a without setting the parameters by changing the value of the corresponding area K.

« If you want to permanently preserve the operation data of the changed area K, apply the data of current area K to the
built-in parameter area by using the applied instruction (WRT instruction, APM_WRT instruction).

« Note that area K for positioning is initialized if you cut the power and re-supply power or if you change the
operation mode without executing the WRT instruction after changing the value of area K.

» The variable of area K for each step can be used more conveniently by using the variable registration
function of XG5000. For the positioning monitor registration, see the manual of XG5000.
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Chapter 4 Positioning Check

This Chapter describes how to test the operation test to check whether the positioning function is well performed before the XGB positioning

function is used.

4.1 The Sequence of Positioning Check

This is for checking whether the XGB positioning operation is normally performed by carrying out normal and reverse
direction jog operation. The sequence is as follows.

(1) Power Off

« Distribution is needed to check the XGB positioning operation. Before distribution, turn off XGB.
* Be sure to check whether the PWR LED of XGB is off before moving on to the next step.

(2) Input Signal Distribution

« Distribute the input signals needed to check the operation as follows.
» Do not connect the output signal line to the motor driver. If there is a problem with the PLC hardware, connecting to the
motor driver might lead to malfunction or damage to the equipment.

Input Signal Contact Point Type Contact Point No. Remark
Jog normal direction Axis X P0010 Contact point randomly selected
switch Contact point Axis Y PO011 Contact point randomly selected
Jog reverse direction | normally open (A) Axis X P0012 Contact point randomly selected
switch Axis Y P0013 Contact point randomly selected

(3) Making the Program for Operation Check

» Make the program for checking the operation by using XG5000. For the details and making of the program, see ‘4.2
Making of the Program for Operation Check.’

(4) Power Supply and Program Writing
« If you have finished making the program, supply power to XGB PLC, and use XGB as the parameter and the program.
(5) Input Contact Point Operation Check

« Before switching the operation mode of the PLC to RUN, check the normal operation of the input contact point as follows.

Input Signal Contact No. Operation Check
Jog normal Axis X P0010
direction Axis Y POO1L * Check whether the LED of the contact point turns on while the switch
X is ON and the value of the contact point changes into 1 in the device
Jog reverse Axis X P0012 monitor of XG5000.
direction Axis Y P0013

« If the device doesn't work as described in the table above, there might be a problem with the LED or the input hardware,
so contact the customer center.

(6) Operation Check through Jog Operation

» Check the operation of XGB positioning doing jog operation in the following sequence.
» This manual describes the axis X operation check when the pulse output mode is PLS/DIR mode and the pulse output
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level is set as Low Active. Check the operation of axis Y. in the same manner.

(a) Check of Normal Direction Rotation of Jog
« Turn on the normal direction switch(P0010) of axis X, with the reverse direction switch of the jog set at Off.
* Check whether the XGB positioning function normally generates jog normal direction output.
1) Check of the output LED
-P0020 :flashes quickly
-P0022 :stays ON
2) Check of area K
- Check whether the current position address is increasing by checking the current position address area (axis
X: K422 double word) with XG5000.
(b) Check of Normal Direction Stop of Jog
 Turn Off the jog normal direction switch (P0010) during jog normal direction operation, and check whether the
output LED (P0020, P0022) is Off, the current position address area (axis X: K422, double word) with XG5000, and
whether the current position address has stopped increasing.
(c) Check of Reverse Direction Rotation of Jog

* Turn on the axis X jog reverse direction switch (P0012, ), with the normal direction switch of the jog Off.
* Check whether the XGB positioning function is generating jog reverse direction output normally.
1) Output LED Check
- P0020 : flashes quickly
- P0022 : stays OFF
2) Check of area K
- Check whether the current position address is decreasing by checking the current position address area
(axis X: K422, double word) with XG5000

(d) Check of Reverse Direction Stop of Jog

« Turn Off the jog reverse direction switch (P0012, ) during jog reverse direction operation, and check whether the
output LED (P0020, , P0022, ) is Off, the current position address area (axis X: K422, double word) with XG5000,
and whether the current position address has stopped decreasing

(e) For compact standard type, there is not actual output PO0040/P00044 and they are indicated by LED.

(7) Finish of Positioning Check

» When you have finished checking whether the jog normal and reverse operation is normally operating through the process
above, end the check, make the positioning operation program to be actually used and conduct the positioning operation.
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4.2 Making of Operation Check Program

The program for operation check used in this manual should be made as follows.

The positioning parameters should be set as follows. For setting the positioning parameters, see 3.2.

(1) Positioning Basic Parameters

Items Range Initial Values Data Size
Positioning 0:notused, 1 : used 0 Bit
Pulse output level 0: LowActive, 1 : High Active 0 Bit
Pulse output mode 0:CWICC, 1:PLS/DIR 1 Bit
M code output mode 0:NONE, 1:WITH, 2:AFTER 0 2 Bit
Bias speed 1 ~ 100,000[pulse/sec.] 1 Double word
Speed limit 1 ~ 100,000[pulse/sec.] 100,000 Double word
Acceleration time 1 0 ~ 10,000[unit: ms] 500 Word
Deceleration time 1 0 ~ 10,000[unit: ms] 500 Word
Acceleration time 2 0 ~ 10,000[unit: ms] 1,000 Word
Deceleration time 2 0 ~ 10,000[unit: ms] 1,000 Word
Acceleration time 3 0 ~ 10,000[unit: ms] 1,500 Word
Deceleration time 3 0 ~ 10,000[unit: ms] 1,500 Word
Acceleration time 4 0 ~ 10,000[unit: ms] 2,000 Word
Deceleration time 4 0 ~ 10,000[unit: ms] 2,000 Word
SM upper limit -2,147,483,648 ~ 2,147,483,647 [pulse] 2,147,483,647 Double word
SM lower limit -2,147,483,648 ~ 2,147,483,647 [pulse] -2,147,483,648 Double word
Backlash correction 0 ~ 65,535]pulse] 0 Word
SW upper and lower limit during )
) 0 : not detected, 1 : detected 0 Bit
constant speed operation
Use of upper and lower limit 0:notused, 1: used 1 Bit
(2) Home return/Manual Operation Parameter

ltems Range Initial Values Data Size
Home return method 0-2 0 Bit
Home return direction 0 : normal direction, 1 : reverse direction 1 Bit
Origin address -2,147,483,648~2,147,483,647[pulse] 0 Double word
Home return high speed 1 ~ 100,000[pulse/sec.] 5,000 Double word
Home return low speed 1 ~ 100,000[pulse/sec.] 500 Double word
Home return acceleration time | 0 ~ 10,000[unit: ms] 1,000 Word
Home return deceleration time | 0 ~ 10,000[unit: ms] 1,000 Word
Dwell time 0 ~ 50,000[unit: ms] 0 Word
JOG high speed 1 ~ 100,000[pulse/sec.] 5,000 Double word
JOG low speed 1 ~ 100,000[pulse/sec.] 1,000 Double word
JOG acceleration time 0~ 10,000[unit: ms] 1,000 Word
JOG deceleration time 0~ 10,000[unit: ms] 1,000 Word
Inching speed 1 ~ 65,535[pulse/sec.] 100 Word
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(3) Example of the Program
The following is an example of the program for positioning check.

POO11 Ko4201 K04270 k04291
— | 171 [} ]
(his JOG  XAxis Error Xhxiz Khxis CW
W Paosition JOG START
0 Enable
POO11 K04301 K05270 k04391
I /1 { —
Yhxis JOG  YAxis Error Yhxis Yhxis CW
W Paosition JOG START
4 Enable
PoO012 Ko4201 K042370 k04291
— | 1/ [} —
HAxis JOG  XAxis Error Hhxis Hhxis CW
CCw Position JOG START
3 Enable
PO0O13 K04301 K05270 k04391
— | 1/ [ T
Yhxis JOG  YAxis Error YAxis hxis CW
CCwW Position JOG START
12 Enable
END
18
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Chapter 5 Positioning Instructions

This chapter describes the definitions, functions, use of the positioning instructions used in XGB positioning functions and the program
examples.

5.1 Positioning Instruction List

The positioning instructions used for XGB positioning are as follows.

Instructions Description Conditions Remark
ORG Start retumn to the origin Slot, instruction axis 52.1
FLT Set floating origin Slot, instruction axis 5.2.2

Slot, instruction axis, position, speed, dwell time,
DST Direct starting 523
M code, control word

IST Indirect starting Slot, instruction axis, step number 524

LIN Linear interpolation starting Slot, instruction axis, step number, axis information 5.25

Slot, instruction axis, axis X step, axis Y step,
SST Simultaneous starting 5.2.6
axis Z step, axis information

VTP Speed/position switching Slot, instruction axis 52.7
PTV Position/speed switching Slot, instruction axis 5.2.8
STP Stop Slot, instruction axis, deceleration time 529
Slot, instruction axis, step number, main axis position, main
SSP Position synchronization _ _ 5.2.10
axis setting
SSS Speed synchronization Slot, instruction axis, synchronization rate, delay time 5211
POR Position override Slot, instruction axis, position 5212
SOR Speed override Slot, instruction axis, speed 5.2.13
PSO Positioning speed override Slot, instruction axis, position, speed 5.2.14
INCH Inching starting Slot, instruction axis, inching amount 5.2.15
SNS Change starting step number Slot, instruction axis, step number 5.2.16
MOF Cancel M code Slot, instruction axis 5.2.17
PRS Preset current position Slot, instruction axis, position 5.2.18
EMG Emergency stop Slot, instruction axis 5.2.19
CLR Reset error, cancel output inhibition | Slot, instruction axis, inhibit/allow pulse output 5.2.20
WRT Save parameter/operation data Slot, instruction axis, select the storage area 5.2.21
PWM Pulse width modulation Slot, instruction axis, output cycle, off duty rate 5222

» XGB positioning instructions are activated at the rising edge. That is, when the execution contact point is On, it
carried out the instruction only once. (PWM insturction is activated at the “On” level)
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5.2 Details of Positioning Instructions
5.2.1 Origin Return Instructions

« Origin return is sued to check the origin of the machine when power is supplied to the machine in general. If the origin
return instruction is given, it is executed depending on the setting of the origin return parameter. (for setting of the origin
return parameter, refer to 3.2.4.)

Type ltems Description Remark
origin return method Set origin return method
origin return direction Starting direction during origin return operation
Origin address origin address in detecting origin

gtlglrrr]] origin return speed high/low speed during origin return operation

parameter | origin return dec./acc. time dec./acc. time during origin return operation

origin return deceleration time | Set deceleration time during origin return operation
oweLL e o L ke o o g o e el

« In general, the origin return divides into two ways, one of which is using the DOG and the other is not using it. In XGB
positioning function, the following three ways can be used that use the DOG. (for details of the origin return method,
referto 3.1.9.)

Origin return method Necessary input signals Remark

Detect origin after DOG turns Off
(0: DOG/origin (OFF))

When DOG is On, detect the origin after
deceleration . (1: DOG/origin (On))

Detect the origin by DOG (2: DOG) DOG signal

» The following diagram is an example of origin detection by DOG among the three ways of origin return.

DOG signal, origin signal

() is what is displayed in the
positioning origin/manual
parameter.

DOG signal, origin signal

Home setting
direction
Home high spee

Home low speed

' I—I\
Direction \\/

change 1 ' '

i
Home _r_l

command
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(1) Origin return Instruction (ORG)

Available areas Flag
Instruction cons Step | Error | Zero | Carry
PVK| F|{L|T|C| S| Z|Dx|Rx U|N|D|R
tant (F110) | (F111) | (F112)
S s S S TR TR A N O B o (R (R ER I
ORG 4~7 o - -
aX ©) - @) - - - (@) - - o - - fe) -
COMMAND
ORG L I a | ORG [l |

[Area seting]
Operand Description Setting range Data size
o Slot number where positioning modules are GBis fixed AL O, WORD
mounted
ax The axis to give instructions O(axis X) or 1(axis Y) WORD
[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function

» This instruction is for carrying out the origin return of the XGB built-in positioning function.

« It gives the origin return instruction to the axis designated as the ax of positioning built in XGB at the rising edge of the

input condition.

» When origin return is completed, the origin setting bit (axis X:K4204,axis Y:K4304) turns On and the current address is
preset at the address value set in the origin return parameter.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is not
executed.

» This is an error of instruction execution, so the error flag (axis X:K4201,axis Y: K4301) of area K for positioning does not
turn On.

(2) Related Device Alarm
» The parameters and area K devices related to ORG instructions are as follows.

Parameter Area K .
: . X X Data size
Item Setting range axis X axisY | Properties

0 : DOG/Home(Off)

origin return method 1: DOG/Home(On) K4780 KS180 Read/write 2 bit
K4781 K5181

2:DOG
origin return direction 0:CW,1:CCW K4782 K5182 Read/write Double word
origin address -2,147,483,648~ 2,147,483,647[pulse] K469 K509 Read/write | Double word
origin return high speed 1 ~ 100,000[pps] K471 K511 Read/write | Double word
origin return low speed 1 ~ 100,000[pps] K473 K513 Read/rite | Double word
origin return acceleration time | 0~ 10,000[ms] K475 K515 Read/write Word
origin return deceleration time | 0 ~ 10,000[ms] K476 K516 Read/write Word
Dwell time 0~ 50,000[ms] K477 K517 Read/write Word
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(3) Examples of Instructions
» The origin return instructions are described as follows with the examples of the parameters and programs.
» The examples of the ORG instructions are described on the basis of axis X.
(@) Parameter Setting

Parameter
Item Value
origin return method 1: DOG /origin(On) Home Method 1: DOG/HOME[ON]
Home Direction 1: CCw
origin return direction 1: reverse direction Home Address 0 plz
L Home High Speed 5000 plaz
Origin address 0 Haome Low Speed 500 pls/'z
origin return high speed 50,000[pps] " Homing ACC Time 100 me
e . :
- Homing DEC Time 100 mz
origin return low speed
J P 500[pps] Parameter DWELL Time 100 ms
origin return acceleration time 100[ms]
origin return deceleration time | 100[ms]
Dwell time 100[ms]
(b) Examples of the Program
MOODO  KD4200  K04201 |
—pt 1/} /1 { oG
Home  XAwis BUSY XAxis Error
0 | Retrun Run
END
7
Rung Step I Instruction ] OF 1 OF 1 I oP 2 |
o o LOADP MOO0O e o
2 AND MOT KO4200 Xhodis BUSY
IL pr(gram 3 AND MOT K04201 Xhodis Emror
4 ORG o 1]
1 7 END
(c) Devices Used
Device Description

MO0000 Starting signal of axis X origin return

K4200 Signal during axis X operation

K4201 axis X error
(d) Program Operation
» The ORG instruction is executed when there is the rising edge of MO00O which was used as the starting signal of the
axis X origin return.
(It doesn't work if axis X is operating or in error)
1) If the origin return instruction (ORG instruction) is executed, it is decelerated in the reverse direction as set in the
origin return parameter and operates at origin return high speed (50,000pps).
2) If there is the rising edge of the DOG signal during origin return high speed operation, it is decelerated and operates
at origin return low speed (500pps). The deceleration time is 100ms, set in the parameter.
3) If the origin signal is input, which is the external input signal, after switch to the origin return low speed, the output
immediately stops, and the origin determining status flag (K4204 bit) turns On after the dwell time (100ms).
(There may be a delay as long as ‘dwell time + 1 scan time’ until the origin determining status flag (K4204 bit)
turns On after the output stops.)
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4) Then the current address is preset at 0, which is the origin address set in the parameter.

Speed

[ Y

Home high speed

Decreasing at DOG "'On’

Home low speed

»lime

DOG (P4) !

Home (P6)i___

14— Dweell time

Executing (MD) '

Homing (k4215

Complete :

A

(K4204)

« The DOG signal and origin signal are respectively fixed as the following contact points.

Standard Compact standard/high-end type
DOG origin DOG origin
axis X P0004 P0005 POOOC PO0OOD
axis Y P0006 P0007 POOOE POOOF

« If the contact points of the DOG and the origin input are used together as the external preset input of
the high speed counter, or together as the starting signal of the external contact point task, the
origin detection might be inaccurate.

« The current position address does not change during origin return.
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5.2.2 Floating Origin Setting Instruction

» Floating origin setting refers to setting the current position as the origin by force with the instruction without carrying out the
actually mechanical origin return.

(1) Floating origin Setting Instruction (FLT)

Areas available Flag

Instruction cons Step | Error | Zero | Carry
PMK| F| L| T|C| S| Z |Dx|Rx U|N|D|R

tant (F110) | (F111) | (F112)
s| - | -1-1--1-1-1-1-1ol-1-1-]-

FLT 47| o - -
ax o - ] - - - o - - o - - o -
COMMAND
FLT _+—|_| || [ fr s Jax

[Area Setting]

Operand Description Setting range Data size
sl Slot number where positioning module is mounted | XGB is fixed at 0 WORD
ax AXis to give instruction O(axis X) or 1(axis Y) WORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function
» This instruction is for setting the floating origin to the XGB built-in positioning.

* The instruction of setting the floating origin is given to the axis designated as ax of XGB positioning at the rising edge of
the input condition.

« I the instruction is carried out, the current position address becomes 0, and the origin determining bit (axis X: K4204,axis
Y:K4304) turns On.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is not
executed

« Floating origin setting presets the current position at 0 and only fixs the origin, so you need to note the
following when you use the instruction of setting the floating origin.
- Check whether there is an error before carrying out the floating origin setting instruction. If there is an

error, remove the cause of the error, reset the error (CLR instruction) and terminate the output
inhibition.

- Now set the floating origin, change the step number to operate into the starting step change instruction
(SNS), and then get it started.
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Chapter 5 Positioning Instructions

(2) Example of Use of the Instruction
» The floating origin setting instruction is described with the example of the following program.
» The example of use of the FLT instruction is described on the basis of axis X.

(a) Example of the Program

MO000 KO4200 Ko4201 I
—rl 141 171
FLT XAxiz BUSY Xz Error
0] Command

FLT 0 0

END

~J

Rung|  Step Inswuction | OP1 oP 1 orz |
o 0 LoaDP MO00D A
IL program 2 ANDNOT  K04200 Xéis BUSY
3 AND NOT Ko4201 Khoas Error
4 ORG 0 0
1 ._.I'

END

(b) Device Used

Device Description

axis X floating origin instruction
MO0000 _
signal

K4200 Signal during axis X operation
K4201 axis X error

(c) Operation of the Program
» The FLT instruction is executed when there is the rising edge of M0O00O, which was used as axis X floating origin
instruction signal.
(Not if axis X is operating or in error)
« If the FLT instruction is executed, the origin is fixed right away at the current position differently from the origin return,
the origin determining signal (axis X:K4204) turns On, and the current address is preset at 0.

5-7 | LS.’ELECTR'IC
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5.2.3 Direct Starting Instruction

» Direct starting refers to designating the operation data of the target position and speed from the positioning instruction
(DST instruction) for operation without using the setting of the step set in the positioning operation data.

(2) Direct Starting Instruction (DST)

Areas available Flag
Instruction cons Step | Error | Zero | Carry
PVK| F|L|T|C|S| Z|Dx|Rx U|N|D|R

tant (F110) | (F111) | (F112)
sl - - - - - - - - | o | - - - -
ax o o - - - o - - o - - o -
nl o o - - - o - - o - - o -

DST | n2 o o | - - -] o | - - | o | - - o | - | 47 o - -
n3 o o - - - o - - o - - o -
n4 o o - - - o - - o - - o -
n5 o o - - - o - - o - - o -
COMMAND
ost 1| || [ ost [si[ax[nt[n2]n3]ne]ns
[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Target position -2,147,483,648~2,147,483,647[Pulse] DINT
n2 Target speed 1~100,000[pps] DWORD
n3 dwell time 0~50,000[ms] WORD
n4 M code number M code (0~65,535) WORD
n5 Control word See ‘(a) function’ WORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function

« This instruction is for directly ordering the start to XGB built-in positioning.
» This instruction carries out direct starting of the axis designated as ax of XGB positioning at the rising edge of input

condition.

« If the instruction is executed, positioning operation is started by using the target position set in n1, the target speed set
in n2, the dwell time set in n3, and the M code number set in n4 instead of the operation data set in the step number
(axis X:K426, axis Y:K436 word) of area K.
« The absolute/Incremental coordinates, position/speed control and acceleration/deceleration pattern number are fixed
by the setting of each bit of the control word set as n5.

Btrumber |F |E [D [c [B |[A |9 |8 [7 |6 5 4 3 |2 |1 ]o

Setting item Not used Acc./dec. time coordinates setting | Not used control method
. 0:1,1:2 0: absolute 0: position

Settingrange | - 23,34 1. incremental 1: speed

» The instruction only sets the item of the operation data, and the basic parameter items related to the operation such as
the bias speed and speed limit are fixed in the positioning basic parameters.
« If you use the DST instruction, the operation pattern is fixed as End operation, and the operation method is fixed as
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the single operation. But if continued operation or repeated operation is needed, use indirect starting (IST instruction).

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is

not executed.

* This case if an error of execution of the instruction, so the error of positioning area K flag (axis X:K4201,

K4301) does not turn On.

(2) Example of Use of the Instruction

« Direct starting instruction is described with the example of the following program.

» The example of use of the DST instruction is described on the basis of axis X.

(@ Example of the Program

MO'E?D KO?}?ICO KOI-tf?IC'I | orG I—
ﬂ;.':_iu, Hhxis BUSY MAxis Emor
! £I\“|DIJD1 KD4200 Ko4201
L >0
. =1 MAXS Error
0w | DST 00000 DO002 DO004 DO005 DO006 l_
T_af-fi'. zi:j: Crweall time M code CcL':
END
18
IL program — — i
(b) Device Used
Device Description Data size Example of setting
axis X origin return instruction
MO0000 ) BIT -
signal
axis X direct starting instruction
M0001 ) BIT -
signal
K4200 signal during axis X operation BIT -
K4201 axis X error BIT -
D0000 Target position DINT 100,000
D0002 Target speed DWORD 30,000
D0004 Dwell time WORD 100
D0005 M code number WORD 123
D0006 | Control word WORD H20%

X H20: Bit5~6 : 1 (No.2 acceleration/deceleration pattern), Bit 4 : O (absolute coordinates),

Bit0 : O(position control)

5'9 a‘l'l_,—":')';:LECT}?.‘C
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(c) Operation of the Program
« If there is the rising edge of M0O001 used as the direct starting instruction signal of axis X, the DST instruction is
executed.
(Not if axis X is operating or in error.)
« If the origin is not fixed when the DST is started, error code 224 will appear and operation will not occur. In such a case,
turn on M00QO, execute the ORG instruction and thereby carry out the origin return, and start the DST instruction.

1) Ifthe DST instruction is executed, the positioning operation gets started as set in the operand as follows.

- Since sl and ax are 0, built-in positioning axis X is started.

- The target position will be 100,000 pulse set as double word in DO002.

- The target speed will be 30,000 pps set as double word in DO002.

- After positioning is finished, the dwell time becomes 100ms set in DO004, and No.123 designated in DO005 will
be output as the M code.

- Since the control word of DO006 is H'20, the acceleration/deceleration pattern will follow the acceleration time 2
and deceleration time 2 of the basic parameter, and the positioning operation will be done as the absolute
coordinates. If the DST instruction is started, the position control will be executed in the absolute coordinates, it
will operate up to the 100,000 pulse at 30,000 pps, then stop, and after the dwell time of 100 ms passes, the
positioning is finished, and M code outputs 123.

2) If posttioning is finished by direct starting, positioning finish signal (axis X:K4202) turns on for a scan.

=
-

. 1ime

Starting (M0001f* i

During Dwell
(K420F)
Complete
(K4202)
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5.2.4 Indirect Starting Instruction

* Indirect starting refers to execution of the positioning operation by using the operation step data set in the positioning
operation data.

(1) Indirect Starting Instruction (IST)

Areas available Flag
Instruction cons Step | Error | Zero | Carry
PMK| F| L|T|C| S| Z |Dx|Rx U|N|D|R
tant (F10) | (F11n) | (F112)
sl - - - - - - - - -l o] - - - -
IST ax o - o - - - o) - - o - - o) - 4~7 O - -
nl o - o - - - o - - o - - o -
COMMAND
ST B Y B [ st [ Jax ot

[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Step number to start 0~30(standard), 0~80(advanced) WORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function

» This instruction is giving indirect starting instruction to XGB built-in positioning.

» The indirect starting is executed to the axis designated as ax of XGB positioning at the rising edge of the input

condition.

« If the instruction is executed, the positioning operation is carried out by the operation data set in the step number of
area K designated in nl. If n1 is set at 0, the operation step is executed which is displayed in the step number of
current positioning area K (axis X:K426, axis Y:K436 word).

» Various operation patterns such as end, continued, and incessant operation, and single and repeated operation can
be made and executed by using the indirect operation instruction.

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is
not executed.
« In this case, execution of instruction is error. so K area error ocurrence Flag(X axis:K4201, Y axis:K4301) doesn't turn
On
« If the set value of the starting step number gets out of the settable range, instruction Error Flag(F110) is not set, the
error flag of positioning area K (axis X:K4201, axis Y: K4301) turns On, and the operation does not occur.
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(2) Example of Use of the Instruction

» The indirect starting instruction is described with the example of the following program.
» The example of use of the IST instruction is described on the basis of axis X.

(@ Example of the Program

o Yogm gy Coms
Home XAxis BUSY XAxis Error
0 | Return Run
MO001 HO4200 KD4201
1Pk 1/} 171 Doomo
. : Axis Khoos Start S
Fung|  Step | Insbucion | OP1 | OP1 | opz | OF2 | [ oF3 |
|o o Loape MO0DD Homa s
2 AND HOT KO4200 Kas BUSY
AND NOT Kod201 Xiwos Error
QRG ]
IL program tome  mpoo e
AND NOT KO4200 Xhos BUSY
AND MOT KO4201 KA Ermor
IST 0 Start Step
END
(b) Device Used
Device Description Data size Example of setting
MO0000 axis X origin return instruction signal BIT -
M0001 axis X indirect starting instruction signal BIT -
K4200 signal during axis X operation BIT -
K4201 axis X error BIT -
D0000 Starting step humber WORD 3
Step | coordina | Operation | Control | Operatio | Repeat | Target position M Acc./dec. Operation Dwell time
No. tes pattem | method | nmode | ed Step [Pulse] code No. speed|pls/s] [ms]
3 '”‘;r;me end | postion | singe | O 7,000 0 1 100 10

(c) Operation of the Program
« If there is the rising edge of MO001 used as the axis X indirect starting instruction signal, the IST instruction is executed.
(Not if axis X is operating or in error.)
« If the origin is not fixed when the DST is started, error code 224 will appear and operation will not occur. In such a case,
turn on M00QO, execute the ORG instruction and thereby carry out the origin return, and start the DST instruction.

1) If the direct starting instruction (IST instruction) is executed, positioning operation starts as set in the operand as
follows.

- Since sl and ax are 0, built-in positioning axis X of the basic unit is started.

- Because the starting step number is set as 3, positioning operation is carried out by the data of No. 3 step of the
positioning operation data. That is, if the IST instruction is started, positioning control is conducted in the
Incremental coordinates as set in operation data No. 3 step, moves up to 7,000 pulse at 100pps, stops, and
when the dwell time of 10ms passes, positioning is finished.

2) Since M code is set at 0, it does not appear and as the operation pattern is End, the step number (axis X:K426) of
area K is changed into 4, which is step + 1.
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Time

- o

:

i
Starting i
(M0001) i
i

]

i

Start address Moving

m amount - 7,000

target address

During

dwell
(K420F)
Complete
(K4202)

« In addition to executing indirect operation by using the IST instruction, indirect starting can also be started by
using the starting signal instruction contact point (axis X:K4290, axis Y:K4390) of area K.

-> If starting is done by using the starting signal instruction contact point, the operation step is fixed at the
current operation step number (axis X:K426, axis Y:K436).

-> Therefore if you want to change the operation step when starting by using the starting signal instruction
contact point, change the operation step by using the Starting step number changing instruction and
turn on the starting instruction contact point.

* For details, refer to 3.4.2.

5-13



Chapter 5 Positioning Instructions

5.2.5 Straight Interpolation Starting Instruction

» Straight interpolation starting refers to the operation so that the path of axes X and Y is straight from the starting address
(current stop location) to the target address (target address).
» Straight interpolation control divides into control by absolute coordinates and Incremental coordinates. For details, refer to

3.1.2

» When the instruction of straight interpolation starting is given, the axis where there is more movement is designated as the

main axis. If the movements are equal, axis X is the main axis.

» The speed of the auxiliary axis does not follow the setting of the operation data, but conducts operation by calculating the
operation speed, acceleration time, deceleration time, and bias speed automatically by the following operations.

auxiliary axis speed =

main axis speed = auxiliary axis distance

main axis distance

=main axis: the axis where there is more movement of positioning
=auxiliary axis: the axis where there is less movermnent of positioning

» The operation pattern that can use straight interpolation operation is limited to End and Continued operation. If the main
axis is set as Continued and the interpolation operation is started, no error is issued in XGB built-in positioning but the
operation pattern of the main axis is changed into Continued. If the auxiliary axis is set as Continued, it does not affect
the straight interpolation.

(1) Straight

Interpolation Starting Instruction (LIN)

Areas available Flag
Instruction cons Step | Error | Zero | Carry
PMK| F| L|T|C| S| Z |Dx|Rx N|D|R

tant (F110) | (F111) | (F112)
sl - - - - - - - - -l o - - -
ax o - o - - - o - - o - o -

LIN 4~7 o - -
nl o - o - - - o - - o - o -
n2 o - o - - - [e) - - ) - f¢) -
COMMAND
LIN _+—|_| || [ o s Jax]nt [ne
[Area Setting]

Operand Description Setting range Data size
sl Slot number of positioning module XGBiis fixed at 0 WORD
ax Axis to give instruction 0 (axis X) or 1 (axis ) WORD

0~30(standard),
nl Step number to carry out straight interpolation 0~80(advanced) WORD
n2 Set the axis to carry out straight interpolation XGBis setat 3 WORD
[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110
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(@) Function
» This instruction is giving the straight interpolation starting instruction to XGB built-in positioning.
» The two axes of XGB positioning conduct straight interpolation starting at the rising edge of input condition.
« If the instruction is executed, the two axes of XGB positioning carried out the straight interpolation operation according
to the axis setting designated in n2. The step number to be operated is the step number set in n1.
« In setting of the axis of n2, the axis to carry out the straight interpolation operation as follows.

Bit number

15~3

2

1

0

Setting

Not used

Axis Z (XGB is not used)

axis Y

axis X

- Each bit refers to the axis to start the straight interpolation. In the case of XGB built-in positioning, n2 should be fixed

as 3 since only axis X and axis Y are available. Otherwise, error code 253 is issued and it does not operate.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is

not executed.

« Since this case if an error of execution of the instruction, the error in positioning area K error flag(axis X:K4201, axis Y:

K4301) does not turn On..

« If the set value of the starting step number gets out of the settable range, instruction Error Flag(F110) is not set, the
error flag of positioning area K (axis X:K4201, axis Y: K4301) turns On, and the operation does not occur.

(2) Example of Use of the Instruction
(@ Example of the Program

MOO00

Ki | Ki
O;l?Fj 0;‘2|C1 ORG

—el

XAxis BUSY XAxis Eror

K04200 K04201

|_uN

00001

1/
Khocis BUSY

1/ 00000
K X Axis Error Oparatior

Axis data

IL program

(b) Device Used

Device Description Data size Example of setting

MO0000 axis X origin return instruction signal BIT -

M0001 Interpolation starting instruction signal BIT -

K4200 signal during axis X operation BIT -

K4201 axis X error BIT -

D0000 Operation step number WORD 10

D0001 Axis information WORD 3

Ais Step | coordin| Operation | Control | Operation | Repeated | Target position M Acc./dec. Operation Dwell time

No. ates pattern method mode Step [Pulse] code No. speedpls/s] [ms]
10 Rel. End | position | Single 0 7,000 0 1 100 10
10 Rel. End | position| Single 0 2,000 0 2 300 10
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(c) Operation of the Program
» The LIN instruction is executed if the rising edge of M0O001 is generated which was used as the instruction signal of the
straight interpolation starting.
(If it is in operation of axis X or in error, it does not operate. If axis Y is in operation, error code 242 is issued and it does
not operate)

1) If the straight interpolation instruction (LIN instruction) is executed, the straight interpolation operation is started
as set in operand.

2) Since sl is 0, built-in positioning of the basic unit operates straight interpolation.

- Because the starting step number is set as 3, positioning operation is carried out by the data of No. 3 step of the
positioning operation data. That is, if the IST instruction is started, positioning control is conducted in the
Incremental coordinates as set in operation data No. 3 step, moves up to 7,000 pulse at 100pps, stops, and when
the dwell time of 10ms passes, positioning is finished.

3) As the ax is set at 0, the straight interpolation instruction for axis X is started. (For actual zero, the main and auxiliary
axes of axis X and axis Y are calculated according to the size of the target position for starting, to the ax operand
does not affect the operation)

4) Since the step number of n1 operation is set at 10, the main and auxiliary axes are automatically selected by No. 10
operation data of axis X and axis Y. (In this example, because the target position of axis X is larger, axis X is the
main axis and axis Y is the auxiliary axis.)

5) The acceleration and deceleration time and speed of axis Y, which is the auxiliary axis, does not follow the set value
but automatically calculated for operation.

6) That is, axis X and axis Y are desighated as the main and auxiliary axes respectively by starting of the LIN
instruction, it moves by (7000,2000) to the relative position and the operation ends.
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5.2.6 Simultaneous Starting Instruction

» The simultaneous starting instruction (SST instruction) is for simultaneously starting the steps of the axes set in the
instruction. For details, refer to 3.1.7.

(1) simultaneous starting instruction (SST)

Areas available Flag

Instruction cons Step | Emor | Zero | Carry
PMK| F| L| T|C| S| Z |Dx|Rx U|N|D|R

fant (F110) | (F111) | (F112)
s| - [ -1-1-1-17-1T-1-1-"To-1-1-1-
aX ©) - ©) - - - (@) - - o - - fe) -
nl o - o - - - o - - o - - o -

SST 4~7 o - -
n2 ] - o - - - o - - o - - o -
n3 o - o - - - o - - o - - o -
n4 o - o - - - o - - o - - o -

COMMAND
sst 4L | || ssT [ sl Jax[ni [n2[n3]na

[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl axis X Step No. 0~30(standard), 0~80(advanced) WORD
n2 axis Y Step No. 0~30(standard), 0~80(advanced) WORD
n3 axis Z Step No. Not used WORD
n4 AXxis setting XGBissetat 3 WORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function

« This function is for giving the simultaneous starting instruction to XGB built-in positioning simultaneous starting.

» The two axes of XGB positioning are simultaneously started at the rising edge of the input condition. (For the
difference between using the simultaneous starting instruction and starting the two axes consecutively in the PLC
ladder program, refer to 3.1.7.)

» When the instruction is executed, axis X and axis Y simultaneously start by using the operation data of the step
number set in n1 and n2 respectively. XGB built-in positioning does not have axis Z, so the set value of n3 does not
affect the operation.

* Axis setting of n4 sets the axis to carry out simultaneous starting by bit as follows.

Bit No. 15~3 2 1 0

Setting Not used Axis Z (XGB not used) axis Y axis X
- Each hit refers to the axis to start straight interpolation. In the case of XGB built-in positioning, only axis X and axis Y
are available, so n4 should be fixed at 3. Otherwise, error code 296 is issued and operation does not occur.
(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is
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not executed.
» Since this case if an error of execution of the instruction, the error in positioning area K error flag(axis X:K4201, axis Y:
K4301) does not turn On..
« If the set value of the starting step number gets out of the settable range, instruction Error Flag(F110) is not set, the
error flag of positioning area K (axis X:K4201, axis Y: K4301) turns On, and the operation does not occur.

(2) Example of Use of the Instruction
» The instruction is described with the example of the following program simultaneous starting instruction.

(@ Example of the Program
M’JC-EN KD4200 KO4201 KD4300 K04301

1/t 1/t 1/t 1/t Ll
XAxis BUSY Xfxis Emror YAxis BU s Emor

Fr
seT SY Y

o | ST DO000 C0001

X axis step Y axis step Z a0

IL program

(b) Device Used

Device Description Data size Example of setting

M0001 simultaneous starting instruction signal BIT -

K4200 signal during axis X operation BIT -

K4201 axis X error BIT -

K4300 signal during axis Y operation BIT -

K4301 axis Y Error BIT -

D0000 axis X operation Step No. WORD 1

D0001 axis Y operation Step No. WORD 2

D0002 axis Z operation Step No. WORD -

D0003 Axis setting WORD 3
Axis StepNo. coordinat | Operation Control Operatio | Repeate Target position M Acc./dec. Operation Dwell time

es pattern method nmode | dStep [Pulse] code No. speed[pls/s] [ms]

X 1 Rel. End position | Single 0 7,000 0 1 100 10
Y 2 Rel. End Position | Single 0 2,000 0 2 300 10

(c) Operation of the Program
 SST instruction is executed it the rising edge of M0001, which was used as the instruction signal of the simultaneous

starting is generated.

1) If the simultaneous starting instruction (SST) is executed, the two axes are simultaneously started as set in the
operand as follows.

2) Since sl is 0, built-in positioning of the basic unit operates simultaneous starting.

3) If the set value of ax does not exceed the setting range, it does not affect the operation.

4) Since the step numbers of axis X and axis Y are set 1 and 2 respectively, the two axes are simultaneously started
by using the operation data of the operation step.

5) Since there is no axis Z in XGB built-in positioning, even if a random value is input as the step number of axis Z
operation, the operation is not affected.
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5.2.7 Speed Position Switching Instruction

« This is positioning according to the target position by switching the axis operated by speed control to position control
through speed/position switching instruction (VTP instruction). For details, refer to 3.1.4.

(1) Speed/Position Switching Instruction (VTP)

Areas available Flag
Instruction cons Step | Error | Zero | Carry
PVK| F|L|T|C|S| Z|Dx|Rx U|N|D|R
tant (F110) | (F112) | (F112)
I O e T T i CT IO IR PR
VTP 4~7 o - -
aX ©) - ©) - - - (@) - - o - - fe) -
COMMAND
VTP JLI || [ vte sl Jax
[Area Setting]
Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function

» This instruction is giving the speed/position control switching instruction to XGB built-in positioning.

» The axis designated as ax at the rising edge in the input condition is switched from the speed operation to position
operation.

» The current position which was output during the previous speed control operation is initialized to 0 and operated to
the target position by absolute coordinates method.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is
not executed.

(2) Example of Use of the Instruction
» The program speed/position control switching instruction is described with the following example.

(@ Example of the Program
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MO0 K4
|
1

K4201
iy
1

I VTP

¥Rwis Error

0 1] LOADP

VTP

Mooo1 command
Whodis
2 AND K421 E:::ﬂl.spe
IL program ed)
3 AMD NOT K04201 XA Error
4 VTP 0 0
|1 7 END
(b) Device Used
Device Description Data size Example of setting
MOOOL §peed/p05|t|pn switching BIT )
instruction signal
KA211 Signal during axis X speed BIT )
control
K4201 axis X error BIT -

(c) Operation of the Program
VTP instruction is executed when there is the rising edge of M0O001, which was used as the speed/position switching
instruction signal.

« It the speed control is going on currently, it is switched into position control, the current position is preset to 0, and
position control is carried out up to the target position. Now the target position divides into the following cases according
to the direct and indirect starting.
1) In case of indirect starting, the target position of the operating step becomes the target position after the speed

position switching.

2) In case of direct starting, the target position set as the operand in the DST instruction becomes the target position
after the speed position switching

* When using the speed/position switching instruction, make sure that the instruction is not executed during the position
operation by using the display flag (axis X:K4211, axis Y:K4311) during speed control as the program example above.
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5.2.8 Position Speed Switching Instruction

« This is operation by switching the axis operating by the current position control into speed control by the position/speed
switching instruction (PVT instruction). For details, refer to 3.1.5.

(1) Posttion/Speed Switching Instruction (PTV)

Areas available Flag
Instruction Const Step | Error | Zero | Carry
PMK| F| L| T|C| S| Z |Dx|Rx U/ N|D|R
ant (F110) | (F111) | (F112)
3 AV W S . 0 2 A 2 N A [ - -
ax o - ] - - - o - - o - - o -

COMMAND
| |

TV ) I || | PTV |sl|axH

[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function

» This instruction is giving the position/speed control switching instruction to XGB built-in positioning.
» The axis designated as ax at the rising edge in the input condition is switched from the position operation to speed
operation.
» The current position which was output during the previous speed control operation is not initialized to 0 and only the
control method is switched to speed control with the operation continued.
(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is
not executed.

(2) Example of Use of the Instruction

» The position/speed control switching instruction is described with the example of the following program.
(@ Example of the Program

MO0 K04210 K04201 p—
—rl i | 1/ L
PTV s XAxig Error
and
[i]
END
ri
Rung Step Instruction oP1 oP1 oP2
o o LOADP M0001 d
| command
IL | Xhxis
program | 2 AND K04270 Control
| Pattern(Posi
| tion)
| AMD MOT KD4201 ¥hocis Error

PTV 0 0
END

- b L



Chapter 5 Positioning Instructions

b) Device Used

Device Description Data size Example of setting
MOOOL po&ﬂory/spe_ed switching BIT )
instruction signal
K4210 signal during axis X position BIT )
control
K4201 axis X error BIT -

(c) Operation of the Program

» PVT instruction is executed when there is the rising edge of M0001, which was used as the position/speed switching
instruction signal.

« It the position control is going on currently, it is switched into speed control, and the current position is not preset but

only the control method is switched to speed control.

» When using the position/speed switching instruction, make sure that the instruction is not executed during the speed
operation by using the display flag (axis X:K4210, axis Y:K4310) during position control as the program example
above.

» To stop the operation after switching to speed control, use the stop instruction (STP).
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5.2.9 Deceleration Stop Instruction

« The currently operating axis is decelerated and stopped at the speed designated by the deceleration stop instruction
(STP instruction). For details, refer to 3.1.11.

(1) Deceleration Stop Instruction (STP)

Areas available Flag

Instruction cons Step | Error | Zero | Carry

PMK| F| L|T|C| S| Z|Dx|Rx ant U|N|DJ|R F110) | F111) | F112)
sl - e T e e e e A R < T E S S

[ STP |ax| o | - |o|-|-]-]o|-|-|o|-|-]of-|47| o - ;

nl o - o - - - o - - o - - o -

STP | CO"\AN:AND ! STP | sl | ax | ni H

I I I

[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl deceleration time 0~65535 WORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function
» This instruction is giving the deceleration stop instruction to XGB built-in positioning.
» The axis designated as ax at the rising edge of the input condition conducts deceleration stop for the deceleration time
set in the corresponding operation step.

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is
not executed.

« If the deceleration time is set at 0, it stops right away without deceleration in XGB positioning. In this case,
note that there might be shock noise or damage to the motor.

« If the deceleration time of nl is set at O, it stops right away without deceleration. Otherwise, it stops
according to the operation data of the operation data and the acceleration/deceleration number set in the
DST instruction respectively in case of indirect starting and direct starting.
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(2) Example of Use of the Instruction
» The deceleration stop instruction is described with the example of the following program.
(@ Example of the Program

MO000 K04210 KD4201
Pt 1/} /7 ORG

XAxis Erro

MOODT  KD4200  KD4201
Pl 1/t 1/
ST Xoxis BUSY  Xexis Erro

18T L

MO002  KO4200  KD4201 I
1/ 1/t

e

sTP i

END

IL program

(b) Device Used

Device Description Data size Example of setting
MO0000 origin return instruction signal BIT -
M0001 Indirect starting instruction signal BIT -
M0002 Deceleration stop instruction signal BIT -
K4200 signal during axis X position control BIT -
K4201 axis X error BIT -

(c) Operation of the Program
« IST instruction is executed when there is the rising edge of M0001, which was used as the indirect starting instruction
signal.

- In the program above, the indirect starting of No. 1 step of axis X is executed.

« If there is the rising edge of M0002, which is the deceleration stop instruction signal during operation, the deceleration
stop instruction is executed according to the setting of STP instruction.

- Since sl (first Operand) and ax(second Operand) are set at 0, the deceleration stop is executed for axis X of basic
unit built-in positioning.

- Since the deceleration time is set at 0, if the STP instruction is executed, it stops right away without deceleration.

« Note the following in executing the STP instruction.

- If it has been stopped by the deceleration stop instruction, because the positioning operation has not been finished to
the set target position, no positioning completion signal (axis X:K4202, axis Y:K4302) is generated, and if M code is
set, the M code signal does not turn On either.

- In this case, the operation step number maintains the current step.

- If the indirect starting instruction is executed again afterwards, the operation methods differs according to the
coordinates type.

1) Absolute coordinates: The remaining position output which has not been output from the current operation step
iS output.
2) Incremental coordinates: Operation is conducted as much as the new target position.

- For example, if the target value of the corresponding step is 20,000 and it has been stopped at 15,000 by the
deceleration stop instruction, and if the indirect starting is executed again, in case of absolute coordinates, operation
is done as much as 5,000 and stops at 20,000, and in case of Incremental coordinates, it newly moves 20,000 and
stops at 35,000.
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5.2.10 Main axis position synchronous Instruction

« As follows, this is the instruction for synchronous starting according to the current position of the main axis with the axis
set in the SSP being the auxiliary axis. For details, refer to 3.1.8.

Speed
Targetf----------
Main speed i synchronou
position Crowell time .
Target : F : Time
B speed i E E
Auxiliary ! : Dwell time !
i . : Time
main axis position synchronous I : ; :
on' i :
execution contact point .: ! :
main axis starting contact point ' ' :
(1) Main axis position synchronous Starting Instruction (SSP)
Areas available Flag
Instruction Const Step | Error | Zero | Carry
PVMK| F|L|T|C|S| Z|Dx|Rx U/ N|D|R
ant (F110) | (F112) | (F112)
sl - S N B R A R I I IC T BN B A
aX ©) - @) - - - (@) - - o - - fe) -
SSP | nl o -] o | - - -] o | - - o | -] -1ol| - |47 o - -
n2 ] - o - - - o - - o - - o -
n3 o - o - - - o - - o - - o -
COMMAND
ssp AL | || [ sse [l [ax[ni[re]ns

[Area Setting]
Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD

Position value of the main axis position

nl L -2,147,483,648 ~ 2,147,483,647 DINT
synchronous main axis
n2 Operation step number of auxiliary axis 0~30(standard), 0~80(advanced) WORD
Setti f th ' i f iti . .
n3 etting o e main axis of position 0 (axis X) or 1 (axis ) WORD
synchronous
[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function
» This instruction is executing main axis position synchronous starting for the XGB built-in positioning.
» The main axis position synchronous instruction is executed with the axis set in the axis designated as ax at the rising
edge of the input condition auxiliary axis, n3 being the main axis.
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« If the instruction is executed, the auxiliary axis stands by without generating actual pulse (the operation status flag of
the auxiliary axis (axis X:K4200, axis Y:K4300) turns On), and n2 step of the auxiliary axis is started when n3 axis,
which is the main axis, is positioned as set in n1.

» The position synchronous starting instruction can be executed only when the origins of both the main axis and
auxiliary axis are fixed. If the origin of the main axis is not decided when the main axis position synchronous
instruction (SSP) is started, error code 346 is issued, and if the origin of the auxiliary axis is not decided when the
main axis position synchronous instruction (SSP) is started, error code 344 is issued.

» When you use the main axis position synchronous instruction, set the main axis and auxiliary axis at different axes. If
they are set at the same axis, error code 347 is issued.

« If you want to cancel the main axis position synchronous instruction after you executed it, execute the stop instruction
of the auxiliary axis (STP).

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is
not executed.

(2) Example of Use of the Instruction
» The main axis position synchronous starting instruction is described with the example of the following program.
(@) Example of the Program
« The following program example is starting No.1 step operation data of the auxiliary axis when axis Y is the auxiliary
axis and axis X is the main axis, and the position of the main axis is 10,000.

MO0o1 KO4300 KD4301 KD4204 KD4304
—p 1/} 1/} |} !}
- | YAxis BUSY YAxis Error WP ) YAx —,r:.;:r..—
. » [ ssp - - 1 I
oo o I L
. | Xfods BUSY  XAxis Error
-0 END
}:-—.I‘ EF (T T T T T I |
IL program
b) Device Used
Device Description Data size Example of setting
M0001 main axis position synchronous instruction signal BIT -
M0002 main axis instruction signal BIT -
K4300 Signal during auxiliary axis (axis Y) position control BIT -
K4301 auxiliary axis(axis Y) Error BIT -
K4204 axis X origin fixed BIT -
K4304 axis Y origin fixed BIT -
K4200 Signal during the main axis(axis X) position control BIT -
K4201 main axis(axis X) Error BIT -
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(c) Operation of the Program

» The SSP instruction is executed if there is the rising edge of M0001, which was used as the main axis position
synchronous instruction signal.
Since the second operand is 1 (axis Y), axis Y is the auxiliary axis, and as the fifth operand is O(axis X), so the main

axis is axis X.

« No.1 step of axis X is indirectly started if there is the rising edge of MO002, which is the indirect starting instruction signal
of the main axis.

» When the current position of the main axis during operation becomes 10,000[Pulse], set in the third operand of the SSP
instruction, axis Y, which is the auxiliary axis, starts No. 1 step, which is the operation step set in the fourth operand of
the SSP instruction.

» When you use the main axis position synchronous instruction, if the axis set as the main axis has already
been started as the main axis position synchronous auxiliary axis, error code 349 is issued and it is not
executed. If the following example, axis Y becomes the auxiliary axis and axis X becomes the main axis at
the rising edge of MO0O1 and the main axis position synchronous instruction is executed. If there is the
rising edge of M0100, the position synchronous instruction is issued with axis X being the auxiliary axis and
axis Y being the main axis. In this case, since axis Y used as the main axis, is already being started as the
auxiliary axis of the main axis position synchronous instruction, axis X generates error code 349 and is not
started.

MoooT |
Pl | SSP 0 1 10000 1 0 l_
Y axis S5P
command
MO100 | ~ ~ —
P | S8P 0 0 10000 1 1 l_
X axis 35P
8| command

(=1
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5.2.11 Speed Synchronous Instruction

« The speed synchronous instruction (SSS instruction) is for speed synchronization at the set synchronous speed rate and
operation when the main axis is started with the axis set in the instruction being the auxiliary axis. For details, refer to
3.18.

(1) Speed Synchronous Starting Instruction (SSS)

Areas available Flag

Instruction cons Step | Error | Zero | Carry
PMK| F| L|T|C| S| Z |Dx|Rx U|N|D|R

tant (F10) | (F11n) | (F112)
sl - -l - - - - -l - -] -]
ax o - o - - - o - - e) - - o -

SSS | nl o - o - - - o - - o - - o - | 47 o - -
n2 o - o - - - o - - o - - o -
n3 o - o - - - o - - o - - o -
COMMAND
sss L | || [ sss [si[ax[ni]n2]ns

[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl speed synchronous ratio 1 ~10,000(0.01% ~ 100.00%) WORD
n2 Delay time 1~10[ms] WORD
n3 Speed delay main axis setting See 0 ~ 9 ‘(1) Function’ WORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function

» This instruction is for executing the speed synchronous starting for synchronous starting.

» The axis set in the axis designated as ax at the rising edge of the input condition auxiliary axis, n3 becomes the main
axis and the speed main axis position synchronous starting instruction is executed.

« If the instruction is executed, the auxiliary axis stands by without generating actual pulse (the operation status flag of
the auxiliary axis (axis X:K4200, axis Y:K4300) turns On), and nn3 axis, which is the main axis, it is started according
to the speed synchronous ratio set in n1.

» The synchronous ratio settable in n1 is 0.01% ~ 100.00% (set value 1 ~ 10,000). If the set speed ratio gets out of this
range, error code 356 is issued.

* The delay time of n2 refers to the delay time it takes for speed of the auxiliary axis to reach the current main axis speed.
In XGB built-in positioning, when controlling the speed synchronization, the speed of the current main axis is detected
every 500 4s, and thereby the speed of the auxiliary axis is adjusted. If the speed of the auxiliary axis is synchronized
to the current main axis speed without a delay time and immediately changed, there might be damage or shock noise
to the motor due to the sudden change of the auxiliary axis speed.

For example, assuming the speed ratio is 100.00% and the delay time is 5[ms], if the speed of the main axis is
10,000[pps], the XGB built-in positioning adjusts the speed of the auxiliary axis according to the speed of the main
axis every 500[4s] by adjusting the current speed for the speed of the auxiliary axis to reach 10,000[pps].
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The longer the delay time, the longer the delay time between the main axis and auxiliary axis, but the output pulse is
stably output. If there is likely to be step out of the motor, lengthen the delay time.
» The delay time settable for n2 is 1 ~ 10[ms]. If it gets out of the settable range, error code 357 is issued.
» The main axis of n3 is settable between 0 and 9. If it gets out of the settable range, error code 355 is issued
Set value Main axis setting Remark
0 axis X
axis Y
High speed counter ChO
High speed countChl
High speed countCh2
High speed countCh3

High speed counter Ch4
High speed counter Ch5 Only the advanced type is
High speed counter Ch6 settable.

9 High speed counter Ch7

« If you want to cancel the speed synchronous instruction after you execute it, execute the stop instruction (STP) for the
auxiliary axis.

» The speed synchronous control is executable even when the origin is not fixed.

» The speed synchronous control is synchronized to the speed of the main axis for operation of the auxiliary axis, so
even if the control method of the auxiliary axis is set as position control, starting and stop are alternated by the
operation of the main axis, with the rotation of the auxiliary axis being in the same direction as the main axis.

« If the M code of the auxiliary axis is On when you execute the speed synchronous instruction, error code 353 is issued.

O (N[O |01 [WIN|F

(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is
not executed.

(2) Example of Use of the Instruction
» The speed synchronous starting instruction is described with the example of the following program.

(@ Example of the Program
» The following program example is about speed synchronous starting with the synchronization ratio 100.00[%] and the
delay time being 10[ms] when the main axis is started if axis Y is the auxiliary axis and axis X is the main axis.

MOODT  KD4300  KD43OT  KD424 : - - ]
—ipk 1/} 1/} i |

Yaxiz 555  YhAxis BUSY Yhxiz Ermror Hhxis
0] command Origin Fix

MOo02 I_
' IST

Main ax
10 start

END
15
b
IL prcgram ¥ -: .-:;: ;-'::-:.' P .

m
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(b) Operation of the Program

* SSS instruction is executed if there is the rising edge of M0001, which was used as the speed synchronous instruction
signal. Since the second operand is 1(axis Y), axis Y becomes the auxiliary axis, and because the fifth operand is
O(axis X), the main axis is axis X.

« If there is the rising edge of M0002, which is the indirect starting instruction signal of the main axis, No. 1 step of axis X
is indirectly started.

» When the main axis is started, axis Y is started at the synchronous ratio speed of 100.00[%)] set in the third operand of
SSS instruction, and is synchronized to the main axis with the delay time of 10[ms] set in the fourth operand for
operation.

5.2.12 Position Override Instruction

» The position override instruction (POR) is for changing the target position of the axis being operated for the current
positioning into the target position set in the instruction. For details, refer to 3.1.10.

(1) position override instruction (POR)

Areas available Flag

Instruction cons Step | Error | Zero | Carry
PMK| F| L| T|C| S| Z |Dx|Rx U|N|D|R

tant (F110) | (F112) | (F112)
T R T AR S T N A B - R IR BN [

POR | ax o - | o] - - - | o] - -l o | - - | o | - | 47 o - -
nl o - o - - - o - - o - - o -
COMMAND
POR _+_|_| | | I POR |s||ax|n1H

[Area Setting]

Operand Description Settable range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXxis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Target position to change -2,147,483,648 ~ 2,147,483,647 DINT

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function
» This instruction is giving the position override instruction to the XGB built-in positioning.
* This is changing the target position to the position set in n1 during the operation of the axis designated as ax at the
rising edge of the input condition.
» The position override instruction is available in the acceleration and deceleration sections and if the position override is
executed during dwell, error code 362 is issued.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is
not executed.
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(2) Example of Use of the Instruction
» The position override instruction is described with the example of the following program.

(a) Example of the Program

MOo00 KO4200 Ko4201 [ T B, - 1 L
ek 1/t 1/} . .
IST Xaxis BUSY XAxis Error
0| command
MO001 K04200 KO420F [ - - —
[ |} 1/1 POR 0 0 10000 l_
POR XAxis BUSY XAxis Move
command 5 O
i
END
16
IST
o o MO000 "
2 AND NOT KD4200 Hhs BLISY
3 AND NOT Ko4201 XPodis Error
4 18T 0 1}
FOR
A M 1
IL program : Lo . command
9 AND K04200 Keis BUSY
Hhs Maove
10 AND NOT KD420F Stotus(Dwel
1]
1 POR o 0 10000
2 16 END

(b) Operation of the Program

» The positioning axis X is indirectly started with operation step 1 when there is the rising edge of MO00O used as the
indirect starting instruction signal.

« If there is the rising edge of MO001 used as the instruction signal of the position override instruction before the current
position during operation reaches 100,000 [Pulse], operation continues by changing the target position of the currently
operating step into 100,000. (Note that the value of the target position of No. 1 step set in the positioning parameter is
not changed)

« If the position override instruction is executed when the current position has passed 100,000[Pulse], it is decelerated
and stops.

« If the position override instruction is executed during dwell operation, error code 362 is issued. To prevent this, make
the program by connecting the axis X dwell flag to the starting contact point with the normally closed contact point
(contact point B).
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5.2.13 Speed Override Instruction

« The speed override instruction (SOR) is for changing the operation speed of the axis during current positioning operation
into the speed set in the instruction. For details, refer to 3.1.10.

(1) Speed Override Instruction (SOR)

Areas available Flag

Instruction cons Step | Error | Zero | Carry
PVK| F|{L|T|C| S| Z|Dx|Rx U|N|D|R

tant (F110) | (F111) | (F112)
s| - |- -1--1-1-1-1-1ol-1-1-]-

SOR | ax o - | o] - - - | o] - -l o] - - | o | - | 47 o - -
nl o - o - - - o - - o - - o -
COMMAND
SOR _rl_l | | I SOR |s||ax|n1H

[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X)or 1 (axis Y) WORD
nl Operation speed to change 0 ~100,000[pps] DWORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function
» This instruction is giving the speed override instruction to XGB built-in positioning.
« This is for changing the operation speed into the speed set in n1 during the operation of the axis designated as ax at
the rising edge of the input condition.
* The speed override instructions available in the acceleration and constant speed sections and if the speed override is
executed during deceleration or dwell, error code 377 is issued and the currently operating operation step continues.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is
not executed.

(2) Example of Use of the Instruction
» The speed override instruction is described with the example of the following program.
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(a) Example of the Program

MOO00 KO4200 K420 | ST N - 1 L
—pl 1/} 1/} ' L .
IST Hhxis BUSY WAxis Error
0] command
MO001 K04200 KO420F KD420E I SOR - - I L
—pl {1 141 /1 0 g 0000
S0R Hpxis BUSY XAxis Move XAxis Move
command Status(Dwe  Status{Dec
_8 I} clerabon)
END
18
o o LoADP MODDD =T
command
2 AND NOT KO4200 XAxia BUSYT
3 AND NOT KO4201 *Axis Error
4 15T 0 1] 1
IL program 80R
prog 1 8 LOADP MDOD1 ommand
10 AND KO4200 HAxis BUSY
Khxis Move
1 AND NOT KO420F Statusi(Dwel
]
HAxis Mova
12 AND NOT KO420E StatusiDece
leration)
13 SOR 0 o 10000
2 18 END

(b) Operation of the Program

« The positioning axis X is indirectly started with operation step 1 if there is the rising edge of MO00O used as the indirect
starting instruction signal.

« If there is the rising edge of MOOO1 used as the instruction signal of the speed override instruction during operation,
operation continues by changing the speed of the currently operating step into 10,000[pps]. (Note that the value of the
operation speed of No. 1 step set in the positioning parameter is not changed)

« If the speed override instruction is executed during deceleration or dwell, error code 377 is issued. To prevent this,
make the program by connecting the axis X dwell flag to the starting contact point with the normally closed contact
point (contact point B).
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5.2.14 Positioning Speed Override Instruction

« The positioning speed override instruction (PSO) is changing the operation speed of the axis during current positioning
operation at the specific position set in the instruction. For details, refer to 3.1.10.

(1) Positioning speed override instruction (PSO)

Areas available Flag

Instruction cons Step | Error | Zero | Carry
PVK| F|L|T|C|S| Z|Dx|Rx U|N|D|R

tant (F110) | (F111) | (F112)
sl - oo N N N A R I I - T I B B
ax o - o - - - o - - o - - o -

PSO 4~7 o - -
nl ] - e} - - - o - - o - - o -
n2 o - o - - - o - - o - - o -
COMMAND
PSO _+—|_| || [ pso [ Jax[nt [ne

[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXxis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Position to change the speed -2,147,483,648 ~ 2,147,483,647 DINT
n2 Operation speed to change 0 ~ 100,000[pps] DWORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function

« This instruction is giving the positioning speed override instruction to XGB built-in positioning.

» The positioning speed override is executed at the axis designated as ax at the rising edge of the input condition, and if
the current position reaches the position set in n1 during operation, the current operation speed is overridden to the
speed setin n2.

» The positioning speed override instruction is available in the deceleration and acceleration sections and if the
positioning speed override is executed during deceleration or dwell, no error code is issued, but the instruction is not
executed either.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is
not executed.
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(2) Example of Use of the Instruction
(a) Example of the Program

MO000 KD4200 KD420 | ST . - L
—rl 1/ 1/t -
IST XPoms BUSY  MAxis Emor
0| sommand
MO001 KO04200 KO420F KO420E -
L —ip——— ———/———/1 [P0 o o 50000 15000 |
PSO Khons BUSY XAxis Move XAxis Move
cormmand Status(Dwe  Status(Dec
8 ] eleration)
END
s
] ANDNOT  KD4200 Xaccn BUSY
3 AND HOT KI4201 Hdxia Ervee
4 -1 a a L
' F30
1 8 (e Moo s
0 AMD KI4200 Hlesa BUSY
IL program s U7
" AND MOT KO420F Sratuis(Drwel
n
Mexs Mows
12 AND MOT KO420E HatusDece
lernten)
13 P30 [:] o SD000 5000
2 k) END

(b) Operation of the Program

« If there is the rising edge of M0O0OO used as the indirect starting instruction signal, positioning axis X is indirectly started
with operation step 1.

« If there is the rising edge of MOOO1 used as the instruction signal of the positioning speed override instruction during
operation, operation continues by changing the operation speed to 15,000[pps] when the position of the currently
operating step reaches 50,000.
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5.2.15 Inching Starting Instruction

 The inching starting instruction (INCH) is moving to the position set in the instruction at the inching speed set in the
origin/manual parameter. For details, refer to 3.1.12.

(1) inching starting instruction (INCH)

Areas available Flag

Instruction cons Step | Error | Zero | Carry

PMK| F| L|T|C| S| Z|Dx|Rx U|N|DJ|R
tant (F110) | (F111) | (F112)
sl - - - - - - - - - | o] - - - -

INCH | ax | o -lo| - -] -]lo|-|-|o]|-]|-]o]-]|4T7 o - -

nl o - o - - - o - - o - - o -
INCH I [ won [ [o [ ]
[Area Setting]

Operand Description Setting range = Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Position to move by inching -2,147,483,648 ~ 2,147,483,647 DINT

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function
« This instruction is giving the inching operation instruction to XGB built-in positioning.
* It moves to the position set in nl at the inching speed set in the positioning parameter with respect to the axis

designated as ax at the rising edge of the input condition.
(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is
not executed.

(2) Example of Use of the Instruction
(@ Example of the Program

M0001 K04200 K04205
1ak 1/1 1/} INCH

sep | nstucton | 0PI

LOADP MODO1

AND NOT Ko4200

ANDNOT KD4205

IL program

INCH ] 0 150
END

(b) Operation of the Program
« | there is the rising edge of MOOOL1 used as the inching starting instruction signal, positioning axis X moves to position
150 at the inching speed set in the positioning origin/manual parameter.

« If the axis is in operation or inhibited from output during inching starting, it generates error code 401 and 402
respectively and no operation takes place.
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5.2.16 Starting Step Number Change Instruction

« The starting step number change instruction is for changing the number of the step to be operated currently by force.
(1) Starting Step Number Change Instruction (SNS)

Areas available Flag
Instruction cons Step | Error | Zero | Carry
PMK| F| L|T|C| S| Z|Dx|Rx U|N|DJ|R
tant (F10) | (F111) | (F112)
ss| - |-l -]l -]-1]-1-
SNS |ax| o -lo| - -] -]o|-|-|o]|-]|-]o]-]|4T7 o - -
nl o - o - - - o - - o - - o -
COMMAND
SNS f I ] [ sNs sl Jax[nt F—

[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X)or 1 (axis Y) WORD
nl Step number to change 1~30(standard), 1~80(advanced) WORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function

» This instruction is giving the starting step instruction to XGB built-in positioning.

» The current step number of the axis designated as ax at the rising edge of the input condition changes into the step set
innl.

« If the corresponding axis is operating when the starting step change instruction is executed, error code 441 is issue
and the instruction is not executed. If the set value of n1 gets out of the settable range, error code 442 is issued and
the instruction is not executed either.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is

not executed.

(2) Example of Use of the Instruction
(@ Example of the Program

MODOT  KO4200  K04205
. i e [Csns Do100
SNS XhAxis BUSY Hhxis
; o
END
8
‘D ] LOADP MOo0N NE
| cOmMMan: d
2 AND NOT KO4200 Hhxis BUSY
XAxis
IL 3 AND NOT KD4205 Output
r ram { Inhibit
prog 1

| ENS o o Do
{1 8 END

(b) Operation of the Program
« If there is the rising edge of M0O001 used as the starting step change instruction signal, the current operation step
number of positioning axis X changes into the step number set in DO100.
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5.2.17 M Code Cancel Instruction

* M code cancel instruction (MOF) is for cancelling the M code generated during operation. For details, refer to 3.3.
(1) M code cancel instruction (MOF)

Areas available Flag

Instruction cons Step | Error | Zero | Carry
PMK| F| L|T|C| S| Z|Dx|Rx U|N|DJ|R

tant (F110) | (F111) | (F112)
s - |- -T-1-1-1-1T-1-1o-1-1-1-

MOF 4~7 o - -
aX ©) - ©) - - - (@) - - ) - - fe) -
COMMAND
MOF _+—|_| || [ wor [s Jax

[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXxis to cancel M code 0 (axis X) or 1 (axis Y) WORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function
» This instruction is giving the instruction of cancelling the M code to XGB built-in positioning.
» The M code On signal (axis X: K4203, axis Y: K4303 bit) of the axis designated as ax at the rising edge of the input
condition and M code number (axis X : K428, axis Y:K438 word) are simultaneously cancelled.
(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is
not executed.

(2) Example of Use of the Instruction
(@) Example of the Program

MOODT  KD4200  KD4201  K04203
ol e Yy V) MOF
1FT Ifl If[ 1 T
MOF  Xixis BUSY XidsEmor  Xixis M
o] command Code On
END
8
o o LOADP MO0O MOF
! command
! 2 ANDNOT  K04200 Keis BUSY
| 3 AND NOT K04201 Xauis Emor
|
| Kiode M
| 4 M| =)
IL program i AND K04203 Code On
| 5 MOF 0 0
| ]

END

(b) Operation of the Program
« If there is the rising edge of MO001 used as the M code cancel instruction signal and if there is an M code in positioning
axis X, the M code On signal and M code number are cancelled.
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5.2.18 Current Position Preset Instruction

« The current position preset instruction (PRS instruction) is for changing the current position by force.

(1) Current Position Preset Instruction (PRS)

Areas available Flag

Instruction cons Step | Error | Zero | Carry

PVK| F|L|T|C|S| Z|Dx|Rx U
tant (F110) | (F111) | (F112)
sl - -l - - - - - - e -] -] -

PRS | ax| o -lo| - -] -]lof|-|-|o]|-]|-]o]-]|47 o - -

nl o - o - - - o - - o - - o -
P I W s [ ms [ [o [0 ]
[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Current position value to change -2,147,483,648 ~ 2,147,483,647 DINT

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(a) Function

» This instruction is giving the instruction of changing the current position to XGB built-in positioning.

« The current position of the axis designated as ax at the rising edge of the input condition is changed to the position set

in n1 of the instruction by force.

« If the origin is not fixed, the origin fixed status (axis X:K4202, axis Y:K4304) turns On and the origin is fixed.

« If the current position preset instruction is executed, and if the axis is currently operating, error code 451 is issued and

the instruction is not executed.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is

not executed.
(2) Example of Use of the Instruction

(@) Example of the Program

MO0001 KO04200

PRS

o 0 LOADP
2 AND NOT
3 PRS

IL program i s enp

M0001

(b) Operation of the Program

« If there is the rising edge of MO001 used as the current position preset, the current position of the positioning axis X

K04200

PRESET
Xpois BUSY
) o

changes into 0, which has been set in the instruction, and the origin determining bit turns On.
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5.2.19 Emergency Stop Instruction

» The emergency stop instruction is immediately stopping the current positioning operation and the output. For details,

refer to 3.1.11.

(1) Emergency Stop Instruction (EMG)

Areas available Flag
Instruction cons Step | Error | Zero | Carry
PMK| F| L|T|C| S| Z|Dx|Rx U|N|DJ|R

tant (F110) | (F111) | (F112)
I O e e T T i CT IR IR PR

EMG 4~7 o - -
ax o - o - - - O - - o - - o) -
COMMAND
EMG _+—|_| || [ eme [s Jax [
[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function

« This is for giving the emergency stop instruction to XGB built-in positioning.

» With respect to the positioning of the axis designated as ax at the rising edge of the input condition, the output
immediately stops, the output stop status flag (axis X : K4205, axis Y:K4305) turns On, and error code 481 is issued.

« If the emergency stop instruction is executed, output is inhibited and the origin gets undecided, so in order to resume
operation, set the origin return or floating origin or preset the current position to decide the origin.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is

not executed.

(2) Example of Use of the Instruction
(@ Example of the Program

MO0001 K04200

[ emo

—ir} 1
EMG XAxs BUSY

nmand

END

o W N o

IL program

(b) Operation of the Program
« If there is the rising edge of MO001 used as the eme
stops the current operation, issues error code 481 an

EMG
command
XAas BUSY

LOADP
AND
EMG
END

MO0001

K04200
0

rgency stop instruction signal, the positioning axis X immediately
d inhibits output.




Chapter 5 Positioning Instructions

5.2.20 Error Reset, Output Inhibition, Inhibition Termination

« The error reset instruction is resetting the current error and terminating the output inhibition.
(1) Error Reset Instruction (CLR)

Areas available Flag

Instruction Const Step | Error | Zero | Carry
PVK| F|{L|T|C| S| Z|Dx|Rx U/ N|D|R

ant (F10) | (F111) | (F112)
sl - SO T T R R R I IR e BN B B

CLR |ax| o -lo | - -] -]of-|- o |-|-1]o] - |47 o - -
nl o - o - - - o - - o - - o -
COMMAND
CLR ) I | | I CLR | sl | ax | n H

[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Whether output inhibition is terminated 0~65,535 WORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function

» This instruction is giving the error reset instruction to XGB built-in positioning.

» At the rising edge of the input condition, the error code generated in the axis designated as ax is cancelled, and if the
value setin nlis 0, only the error code is cancelled, with the output inhibition maintained. If the value set in n1 is other
than 0, the output inhibition is also cancelled.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is
not executed.

(2) Example of Use of the Instruction
(@) Example of the Program

MO0 KO4870
—ip} L [ow !
EMG Hhzis
command  Position
0 Enable
MO002 KD4870 L
T 1} CLR 0 0 0
Xhotis
Position
7 Enable
EMD
14
Fung|  Swep Instruction [ OF 1 op2 | of2 | op3 |
o o LoADP MO0 e
Khsis
2 AND KO4270 Posibon
Enab
IL program 3 ELR J g 2
2 7 LOADP MOO02
i
8 AND KO4E70 Position
Enabl
CLR ] 0 0
2 END
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(b) Operation of the Program

« If the error and output inhibition are simultaneously generated due to the emergency stop, when there is the rising edge
of M0001 used as the error cancel instruction signal, only the error code of axis X is cancelled but the output inhibition
is not cancelled.

« If there is the rising edge of M0O002 used as the error termination/output inhibition termination instruction signal, the error
code of axis X and output inhibition are cancelled together.
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5.2.21 Parameter/Operation Data Save

« The parameter save instruction (WRT) is permanently preserving the operation data of positioning area K changed
during operation in the XGB built-in flash memory. For the relations between positioning area K and the positioning
parameter, refer to 3.2.2.

(1) Parameter Save (WRT)
Areas available Flag
Instruction const] Step | Error | Zero | Carry
PVK| F|L|T|C|S| Z|Dx|Rx U/ N|D|R
ant (F110) | (F112) | (F112)
sl - o N R R A R I I BTN N B B
WRT | ax o -] o | - - -] o | - - o -|-|o| - |47 o - -
nl ] - e} - - - o - - o - - o -
COMMAND
WRT 5 I | | I WRT | sl | ax | n1 H

[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax Not used in XGB 0 ~ 1(Dummy Operand) WORD
nl Set the parameter to save 0~2 WORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function
» The instruction is for permanently preserving the operation data of positioning area K in the XGB built-in flash memory.
» The operation data of positioning area K are permanently preserved in the XGB built-in flash memory according to the
setting of n1 at the rising edge as follows.

Set value 0 1 2

Area k to be permanently

P Positioning data High speed counter data PID control function data

« If N1 has been set at 0, the current operation data of area K of axis X and axis Y for positioning are permanently
preserved as the positioning parameter. If set at 1, the data of area K of all the channels of the high speed counter are
permanently preserved as the positioning parameter. If set at 2, the data set in area K of 16 loop of the built-in PID are
permanently preserved as the PID parameter.

» Although the value set as ax is the operand that does not affect the execution of WRT instruction, if it gets out of the
setting range, instruction execution error flag (F110) turns On and the instruction is not executed.

(b) Error

« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is

not executed.
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(2) Example of Use of the Instruction
(@ Example of the Program

MO0

WRT

|k
1Pt
WRT

0] command

] LOADP MO0

WRT (1]
END

IL program

[- IR -]

1

(b) Operation of the Program

WRT
command

« If there is the rising edge of MO001 used as the parameter save instruction signal, the operation data of area K of

positioning axis X and axis Y are permanently preserved as the positioning parameter of XGB built-in flash memory.

changed to the operation data of the current area K.

data of area K is written.

« If WRT instruction is executed, the previously saved positioning parameter is deleted and the parameter is

« Be careful that if WRT instruction is executed, the scan time of the scan where the instruction has been
executed because the previous positioning parameter of the flash memory is deleted and the operation
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5.2.22 Pulse Width Modulation
« Pulse Width Modulation is to operate On/Off output in designated Off duty rate and Output cycle.

(1) Pulse width Modulation (PWM)

Areas available Flag
Instruction const Step | Error | Zero | Carry
PVK| F|{L|T|C| S| Z|Dx|Rx UIN|D|R
ant (F110) | (F111) | (F112)
sl - - - - - - - - - o | - | - - -
ax o - o - - - o - - o - - o - 4~7 o - -
WRT
nl o - o - - - o - - o - - o -
n2 o o o o o
| COMMAND
PWM JL | N I PWM ‘sl‘ax‘n1|n2}—{

[Area Setting]

Operand Description Setting range Data size
sl Slot No. of positioning module XGBiisfixed at 0 WORD
ax AXis to give instruction 0 (axis X) or 1 (axis Y) WORD
nl Output Cycle 1~20,000(ms) WORD
n2 Off duty rate 0~100(%) WORD

[Flag Set]
Flag Description Device number
Error If the value of ax gets out of the range F110

(@) Function
* This instruction is for PWM output.
» While the input condition is On state, XGB postioning outputs pulse train in designated cycle time in nl1 and
designated Off duty rate in n2 at designated axis in ax
» During PWM output, current address don't change. Constant speed bit(X axis: K0420D, Y axis: K0430S) and
Operation hit(X axis: KO4200 Y axis: K4300) set On.
(b) Error
« If the value designated as ax (instruction axis) is other than 0 and 1, the error flag (F110) is set and the instruction is
not executed.

« If PWM instruction is executed, other instruction do not operate. And upper/lower limit does not work

« If PWM instruction is executed, STP, EMG instruction doesn't operate. To stop output, Off the Start-up
contact

« If output cycle is changed, when operating APM_PWM, it cannot be applied.
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(2) Example of Use of the Instruction

(@ Example of the Program

MO0ODOO  K04201 -
I 1 | PwM 0 0 500 a0 |

‘WM set  XAxis Error

[=

END

(b) Used Device

02

Device o

M00000 | PWM output reference signal

K04201 X-axis error state

(c) Operation of the Program

» While MO0O0O0O0 is On which is used as output reference signal, PWM is operated.

(At this time, the X-axis is in operation or errorstatus, the instruction will not be executed.)

« If PWM executed, designated output cycle(500ms for this picture) and designated Off duty rate(30% for this picture)

Output contact

(X-axis) > ]

i 350ms ! 150ms!

Start-up contact . !
(M0000) : i

:‘ 500ms ':
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Chapter 6 Positioning Monitoring Package

6.1 Introduction to Positioning Monitoring Package

You can monitor the status of XGB PLC built-in positioning and carry out test operation without the program by changing the
parameters and operation data if you use the XGB monitoring package.

6.1.1 Introduction of Positioning Monitoring Package

* You can easily and conveniently monitor the current positioning operation or change the parameter or operation data by
using the following positioning monitoring package with XGB PLC connected to XG5000.

« If you use the positioning monitoring package, you can easily carry out test operation without the program, adjust the
parameter and operation data, and permanently save it in PLC after the adjustment.

« This chapter describes how to run the XGB positioning monitoring package.

(1) Opening the Monitoring Package
 Select ‘Monitoring’ = ‘Special Module Monitoring’” with XGB PLC connected to XG5000, the special module
monitoring display is invoked as follows.
(If XGB is not connected to XG5000, ‘Special Module Monitoring' is inactivated in the ‘Monitoring’ menu. Thus make
sure that XGB is connected to XG5000 before using positioning monitoring.)

Sionior | Debegp oo fndew el
W S Moty

b Ppag Cordiom,

G [oerme Moriorg

_ﬂ.wmmm —
s [reed Mavimn |
W oo Lol '

Special Medule Livi 3]

[T ey U e
F i E L SC Mgl [Dpetee a0
[ R | ieral | By Mgt e Lot J0H]

[

* When you want to carry out the positioning monitoring package, double click on the positioning module or select the
positioning module, and then click on the ‘Monitoring’ button at the bottom. And the positioning monitoring package is
started as follows.
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\—D Position command window

» The menu and function of the positioning monitoring package are as follows.

Command (7] XoAis ] ] oo |,. ' Signal/tu: Pt | Fvas | A
Irschrect Staet Step 1| Run | Pasition
Ence Reset 1: Resat/Dutpu Erable Speed
Pas Opls Step Mo,
r Emor Code
Y — i
BUSY
Diect Stait Meode 0] Run Pasiion C
AeeiDee Mo, Ma1 i Cosdes CIN
Cordinate ABS Diriggrt Fise
Cortiol FOS Olustpit Ik
M Code DFF [(Run ) Stop
Dec. Stop Time Omz |_Aun | Upper '—'T'i
EMG Stop Lower Lirik
Spd Ovenide Spd 1 pks/s [ Run | EMG
: Cwi oW
Pos Ovenide | Pos Dpl Operaiion Stais
Spd Ovemde wih | Pos 0pts Cartiol Pattem
o Spd Tphefs Huome Fistum
Home Retun Pasition Sync
FLT [Fun | Speed Sync
Poshion Preset | Pos Op: JOG High Speed
Stat Step Mo, | Step 1 J0G Lﬂ"'f Speed
Inching Ve Opks Inching
JOG < < IC > ) ) Ewt. Signaliiuds Wb Signal -huds Signal
1N Cham ] 1%y Uppes Limdt [F1/P3) |
*HWQ” Progstn Paramisss WApie Dsm | Yelods Daea _I*' - r

usod

o

=

=
Q@

Functions Remark
Monitors the positioning of the axis or gives commands.
Checks and modifies the positioning parameter of each axis.
Checks and modifies the operation data of axis X.
Checks and modifies the operation data of axis V.
Carried out positioning monitoring.
Stop Monitor Stops positioning monitoring.
Permanently saves the changed parameter and operation data in PLC. WR_T
function
Saves the changed parameter and operation data in XG5000 project.

« For details of each menu, refer to 6.2.
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6.2 Menus and Functions of Positioning Monitoring

The following is the function and use of the menus of the XGB monitoring package.

6.2.1 Monitoring and Command

» The positioning monitoring package consists of the command window for positioning test operation and positioning
monitoring window as shown above.

« If you click on the ‘Start Monitor’ button at the left bottom of the package, the monitoring and command function is activated to
make various commands and current status monitoring functions available.

« If you start the command on the left, the corresponding functions are activated without the program and the status is
displayed on the monitoring window on the right.

M Positioning

EIx

~

o Signal/tis

Command Keisis | [ vv-awis
Step 1
1: Reset/Output Enable

Foz
Spd
Duell
Mcode
ace/Dec Mo

Cordinate

Hediis |
i}

Y-higis |

Indirect Start Positioh

H
£
E

Speed
Step Mo
Eror Code
M Code
BUSY
Posilion Complete
M Code ON
Origin Fix
Dutpul Inkibit
Stop
Upper Limit
Lower Limit
EMG
Cw/ /LW
Operation Status
Control Pattern

Ermor Reset Fun

Opls

1 plsts

0
1
0
0

Oms
0] Fun
Mol
ABS
FOS

Direct Start

Contral

M Code OFF
Dec. Stop
EMBG Stop

Spd Ovemde

Pos Dveride

sl
E
515

Time

=
El
E

Spd
Fos
Pos
Spd

1 plafs

o
=N
o

£
E

un

Spd Dverride with Opks

Fosition

1 plsfs Home Return

Home Retun
FLT
Pasition Preset
Start Step Ma.
Inching
JOG

A5 Shan

Puosition Sync
Speed Sync
JOG High Speed
JOG Low Speed
Inching
Ext. Signal/fsis
Upper Limit (P1/F3)

o)
E
5

Dpls

1 (Fn)

Dpls

s o)
i

iz Signal ‘¥tz Signal

OFF

| Monitoring J Pos

[ Stop Monitor ] [ Wirte PLC ] [ Save Project ]

Close

(1) Positioning Command
« The commands available in the positioning monitoring package are as follows.
« To execute an command, enter the setting of the command, and click on the ‘Run’ button ( <<, , <, , M|y, >,

'>>, during jog operation).
Item Description Command Remark

Indirect start Direct start with the operation step set in the monitoring window IST 524
APM_IST 535
Error reset Resets the error code and output inhibition in case of an error CLR 5220
APM_RST 5321
Direct start | Directly starts with the position, speed, dwell, M code, acc./dec. number, DST 523
coordinates and control method set in the monitoring window APM_DST 534
M code OFF Cancels the M code On signal and M code number MOF 5217
APM_MOF 5.3.18
Dec. stop Carries out deceleration stop in the set deceleration time STP 529
APM_STP 53.10

EMG stop | Stops the operation of the axis and inhibits pulse output EMG 5.2.19

APM_EMG [5320
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ltem Description Command | Remark
Spd override Overrides the speed at the set speed value SOR 5213
APM_SOR |53.14
Pos override Overrides the position at the set position value POR 5212
APM_POR |5313
Spd override with position Changes the operation speed at the speed value setinthe set | PSO 5214
position APM_PSO. [5.315
Conducts home return as the home return method set in the ORG 521
Home return o
positioning parameter APM_ORG [532
FLT Sets the current position as the fixed home FLT 522
APM_FLT 533
Position preset Presets the current position with the set value PRS 5218
APM PRS |5319
Start step No. Changes the start step with the set step SNS 5216
APM_SNS  |5317
Inchin Conducts inching operation to the set position (inching amount) | INCH 5215
9 at the inching speed set in the positioning parameter APM_INC 5316
Conducts jog operation at the jog speed set in the parameter -
== A S I I | > | | >
Jog
Reverse high | Reverse Jog stop Normal low Normal high
speed low speed speed speed
Spd position conversion Changes from speed control to position control VTP 527
APM VTP  |538
Position spd conversion Changes from position control to speed control PTV 5.2.8
APM_PTV  |539
Spd synchronous operation | Speed synchronous operation at the set main axis, speed ration |Sss 5211
and delay time APM SSS  [5.312
Position synchronous Speed synchronous operation at the set main axis, step and SsP 5210
operation position APM_SSP  |53.11
Simultaneous start Simultaneous start with the operation step set for each axis SST 526
APM_SST  |537
Straight interpolation Straight interpolation operation for axes X and Y with the set LIN 525
operation operation step APM_LIN 536

* Note that the positioning command through the XGB positioning monitoring package is executed regardless of the

operation mode of PLC.

« If the PLC operation mode is Run mode, the positioning command is executed in the positioning monitoring
package, and if a different command is executed in the instruction of the program, XGB PLC executes them both.
Therefore, in such a case, it might operate differently from the intent of the user or an error might occur.

Note that if you use the positioning monitoring package, positioning by the instruction in the program is not
executed.
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(2) Positioning Monitoring Window

» The monitoring window on the right of the monitoring package displays the current status according to the positioning

command.

« The information displayed in the positioning monitoring window is as follows.

ltem Displays -Related ﬂa9 Remark
Axis X AXis Y
Current position Current position of each axis K422 K432 DINT
Current speed Current speed of each axis K424 K434 DINT
Step No. Currently operating step of each axis K426 K436 WORD
Error code Error code in case of an error of the axis K427 K437 WORD
M code M code of the currently operating step K428 K438 WORD
Busy Whether the axis is operating K4200 K4300 BIT
Positioning complete | Whether the positioning has been completed for the axis K4202 K4302 BIT
M code On M code On/Off of the currently operating step K4203 K4303 BIT
Origin fix Whether the origin has been fixed K4204 K4304 BIT
Output inhibit Whether output is inhibited K4205 K4305 BIT
Upper limit detection | Whether the upper limit is detected K4208 K4308 BIT
Lower limit detection | Whether the lower limit is detected K4209 K4309 BIT
EMG stop Emergency stop K420A K430A BIT
Normal/reverse rotation | Normal and reverse rotation K420B | K430B BIT
Operation status The operation status of each axis (acc., dec., constant| K420C~ | K430C~ BIT
speed, and dwell) K420F K430F
Control patter _Operatior.1 control pattern of each axis (position, speed,| K4210~ | K4310~ BIT
interpolation) K4212 K4312
Home return Whether home return is being conducted K4215 K4315 BIT
Position Sync Whether position synchronization is being conducted K4216 K4316 BIT
Speed Sync Whether position synchronous operation is being conducted | K4217 K4317 BIT
Jog high speed Whether jog high speed operation is being conducted K4219 K4319 BIT
Jog low speed Whether jog low speed operation is being conducted K4218 | K4318 BIT
Inching Whether inching operation is being conducted K421A | K431A BIT
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(3) Positioning External Input Signal Monitoring
 The external signal monitoring at the bottom of the monitoring window displays the status of the external input contact

point, which is the fixed input contact point for the axes as follows.

. Displ T Contact No. = "
em ispla e emar
piays P Axis X Axis Y
Upper L XBM
. External upper limit signal status of the axes PO0001 PO0003
limit signal
Lower L XBM
. External lower limit signal status of the axes PO0000 P00002
limit signal
Approximate _ L XBM
L Approximate origin signal status of the axes P0O0004 P0O0006
origin signal
Origin signal Origin signal status of the axes XBM P0O0005 P0O0007
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6.3 Parameter/Operation Data Setting Using Monitoring Package

You can change the positioning parameter and operation data of XGB PLC and do test operation by using the XGB monitoring

package.

6.3.1 Changing the Position Parameter

(1) How to Change the Parameter
* You can change the position parameter by using the position monitoring package. Note that the change of the parameter
is applied when the next operation is started after the currently operating step ends.
« If you select ‘Position Parameter’ tab in the positioning monitoring package, the window appears where you can change
the positioning basic parameter and the origin/manual parameter and the parameter saved in XG5000 is displayed as

well.

W Positioning
Trem | ot [ ¥ At |
Praticsang O Met Ls [T
Puize Output Level I Lo Active O Lows Active
Biaz Speed 1 plass 1 plas
Gpesed Limat 100000 pis/s 100000 pls/'s
ALC Mo 500 me SO0
DEC Ned 00 me 500 e
ACC M2 1000 e 0080 e
Baaic DEC Ho.2 1000 ms 000 e
' ACC Mo 3 1500 ms 500 s
EEEE BECHG3 1500 ms 1500 ms
ACC Mo d 2000 e 2000
BEC Mo d 2000 me 2000 e
S Upgesr Limad S14T4EEAT ple 14742347 ple
SAW Lower Linat AT ply 21474 Bl
Backlash Compensation Ophk D pls
S MW Limdt Dhatect 0 Mo Dy le!xi 0 My aDa‘n:I
Ulppes /Lt Lt 1
Huzeiods Mathuied 1: DG, """-' IU' | L} OUGJHUMELCHI
Her Dipetion 1 OO 1 00w
Hipme Address Dpis Dpl
Bome Migh Speed 5000 plad's 5000 pis/'s
Hioeme Lowa S paed 500 s 500 pls/'s
Horme Hermng 4.CE Time 00 1000 s
IR Hoenry DEC Time 100 e 2000
DAWELL T 00 my Dz
JiG High Speed 5000 pls'y 5000 pls/y
JOG Low Speed 1000 plas's 1000 pls's
JOG ACT Time 1000 ms 000 s
JOG DEC Tene 1000 v NO00 v
Irechang Speed 100 piads 100 s
iy Position Parametes | Jics - |
Sust Moribor \ Wirte PLE | [ Save Project | o

\—’ Seledting position parameter

» To change the parameter, first of all, change the parameter value to change, and select ‘Write PLC'. Then the changed
parameter is transferred to PLC, the position parameter saved in PLC is changed, and the parameter and operation
data that have been changed are applied when the next operation step is started.

« If you execute ‘Write PLC,’ the position parameter set in the positioning monitoring package and the operation
data of each axis are all transferred to XGB.

» The parameter and operation data displayed when the positioning monitoring package is executed are not the
data read from XGB but the parameter and operation data currently saved in XG5000. Therefore if you
change the parameter or operation data in the positioning monitoring package and save them in the XGB
PLC, be sure to press the ‘Save Project’ button to save them in the XG5000 project. Otherwise the settings of
XG5000 might be different from XGB.
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6.3.2 Change of Position Operation Data

(1) How to Change the Position Operation Data
« You can change the operation data of each axis during operation by using the positioning monitoring package. Note that
the change of the operation data is applied when the next operation is started after the currently operating step ends.
« If you select the ‘axis X data’ or ‘axis Y data’ tabs in the positioning monitoring package, the window is invoked where you
can set the operation data of each axis as follows along with the operation data saved in XG5000.

B Positioning

Adders AT 5 Ol
Coed | Pattem ‘ Connal I Metherd | REP ‘SIm| el | M Code | s m iy
1 [V [1] [F] [1] Hal 1] 1]
2 BRS EMD POS SN L] 1] 1] Hal 1] ]
3 AR EMD POS SIH o o 1] Ml ] ]
4 ABS END FOS SN [ [ 0 Med 0 o
E] ART END P05 SIH 1] Q '] Ml 1] ]
[ AR EMD POS SIH L1} o a Mo 0 ]
T ARE END POS TIH [i] a [i] Mol (] ]
&8 ABS END POS £ [1] [ i Mal 0 o
] ARS END PO SN 1] o 1] Hal 0 n
L} 1k EMD PO SN 1] 1] 1] Hal 1] ]
1 ARS EMND POs SN L] 1] 1] Hal ] ]
12 ABS END POS SN 1] 1] [1] Ml ] ]
3 AR END FOS SN 1] Q '] Ml 0 ]
4 AR END POS SN 1] ] o Mal 0 ]
15 AR EMD POS TIH i} a a Mo 0 ]
& ABE EMD 1] SIH 1] 1] 1] Hal ] ]
L ABS END POS SN 1] 1] 1] Hal 0 n
L} AR5 END PO SN 1] 1] 1] Hal 0 ]
13 BRS EMD POS SN L] 1] 1] Hal 1] ]
a0 AR EMD POS SIH o [u] 1] Mol ] ]
o ABS END FOS SN [ [ 0 Med 0 o
& AR END P05 SN 1] Q '] Hal 1] ]
23 AR END POS SIH L1} i} a Mo 0 ]
4 ARE END P0G TIH [i] a [i] Mol ] (]
= RS END P0G £ [1] [ i Mel 0 o
. ARG END PO SN 1] o 1] Hal 0 n
e 14 END POS SN 1] 1] 1] Hal 1] ]
2 AR EMD POS SIH i} o 1] Mol 1] ]
bra: | ABS END POS ZIH [1] 1] [1] Ml ] ]
Ee ARG END P05 SN 1] Q '] Ml 0 ]
Lommee) =::':-"=s-.~"eﬂ.-'(: I-.l.l.[‘]:!.l.::!’_‘ |
Py T— Virte ? Save Prosect

s Selecting X-Axis Dats

» To change the operation data, first of all, change the operation data value to change, and select ‘Write PLC'. Then the
changed operation data is transferred to PLC, the operation data saved in PLC is changed, and the parameter and
operation data that have been changed are applied when the next operation step is started

« If you execute ‘Write PLC,’ the position parameter set in the positioning monitoring package and the operation
data of each axis are all transferred to XGB.

» The parameter and operation data displayed when the positioning monitoring package is executed are not the
data read from XGB but the parameter and operation data currently saved in XG5000. Therefore if you
change the parameter or operation data in the positioning monitoring package and save them in the XGB
PLC, be sure to press the ‘Save Project’ button to save them in the XG5000 project. Otherwise the settings of
XG5000 might be different from XGB.

* For details, refer to 3.2. and 3.3.
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Chapter 7 Program Examples of Positioning

This chapter describes the program examples of the instructions of XGB positioning function.

7.1 System Composition and Setting of Input and Output

» This section describes the setting of the positioning system and the input and output signals for the program example
of XGB positioning. If there is no separate description, all the example programs addressed in Chapter 7 were made
according to the settings of the input and output signals described in this chapter.

—_

Servo

* Be sure to set the basic parameter positioning as ‘1:Use’ when you use the positioning function.

,

PO0S

—i— P0040
—— PO041
55 PO042
—i_ P0043

PO044
o0——0

5 o Po04s
FO04B

5
—i_ P0047
6

\—0

BCD Digital Switch

TITLIILT

rrrTmEnTTT
BOOABANEL

M Positioning

ltem ¥ s Y duis |

Puozitioning 0: Mot Uze

Pulze Dutput Lewel 0: Low Active 0 Low duchive

Biaz Speed 1 plefs 1 pla/fs

Speed Limit 100000 plz/s 100000 ples

ACC Mol 500 ms 500 ms

DEC Mo 500 ms 500 ms

ALCC MNo.2 1000 ms 1000 ms

. DEC Mo.2 1000 ms 1000 ms
Pg:ﬁ:;ta ALCC Nod 1500 ms 1500 ms
MNFCMA 2 1RAN e 1RAN e

-

L2 ELECTRIC
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7.2 Program Examples

7.2.1 Floating Origin Setting/Single Operation

(1) Ladder program
« The example program of the single operation after the floating origin setting by using the XGB positioning function is
as follows.
| Mo Ken [ 0 | e
Error Khis cancels output
0] reset 3W Error inhibition
poa041 K04z00 k04201 | FLT 0 0 l—
! | /1 ] A1
AT originie A Tloatine
floating Error
&| origin 30
PDDDd? K04z00 k04201 k04290
— 171 1/l 3+ Starts axis ¥ current
s X Wheis BUSY  Hhwis i s step
E| start S Errar dtart
EMD
il
(2) Devices Used
Device Description
P0040 Axis X error reset, output inhibition cancel switch
P0041 Axis X axis X floating origin switch
P0047 Start switch of axis X
K4200 Signal during axis X operation
K4201 Error signal of axis X
K4290 Axis X start
3) Operation Data Setting
SepNo. | coordinates  petiem Operation | Operation Repeatsiep Target position N Acc/Dec. | Operation speed Dwell ime
patem | type [puise] No. [pis’s 9
1 |Absoute| "o | ey | Single 0 10,000 0 1 1000 100
control
2 | Absoiute| PN | Eng | singee 0 20,000 0 1 1500 100
control
3 | Absote| PO | Eng | singee 0 30,000 0 1 2000 100
control
(4) Operation Sequence

 P0041(floating origin) switch On : set as the floating origin at the current position
« 3 times of PO047 (start) switch On : 3 times of single operation (steps 1~3). If it is operating now,
the start instruction is not executed.

Speed
Aqm
1 5qym
Ty / Y
2DDDD
Dwell D».'.-' Dwwell ime

Step no.l : Step no.2 Step no.c3

PDDIDF
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7.2.2 Straight Interpolation Operation

(1) Ladder program
» The example program of the straight interpolation operation after the floating origin is set is as follows
POO08 Ko4201 |
—1r} | | CLR 1 l_ In case of emor, emor
EITDg':eeet Yhois Ermor Le;ié?mpm inhibit
i [ cr 1 ]
Yhuis Emor
PEEL:S KEIiEIEE KEI12F1 | LT
AT [ BSY X ' e Flosting orgin
15| command
s oso [ )
Yhus BUSY  Yhxis Emor
POOOF K04200 Ko4201 K04300 K04301
— | L,f! L,f! |/ |/ |—| LIN 1 l— Linear interpolation
Kads stat Xfeds BUSY  Xfeds Emor  Yihds BUSY  Yheds Emor start
30 W
END
41
(2) Devices Used
Device Description
PO008 Axis X error reset, output inhibition cancel switch
P0O009 floating origin switch
POOOF Straight interpolation start switch
K4200 Signal during operation of axis X
K4201 Signal of axis X error
K4300 Signal during operation of axis Y
K4301 Signal of axis Y error
(3) Operation Data Setting
S SepNo. coordinates | Cortrolpattem Operation | Operation Repeat step Target position N Acc/Dec. | Operation speed Dwell ime
patiem ype [puise] No. [piss] [
X 1 Absolute Position control End Single 0 10,000 0 1 1000 100
Y 1 Absolute Position control End Single 0 5,000 0 1 1000 100
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(4) Operation Sequence
* P0O009 (floating origin) switch On : set as the floating origin at the current position.
* POOOE (straight interpolation start) switch On : the straight interpolation start of axes X-Y is started.

Y
T t add
5000 arget address
, (10000, 5000)
]
]
Y increment :
(S00m :
]
]
]
1000 :
|
: X
Start addressu I | ! J I LU ! ! I
1000 S000 10000
X increment |
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7.2.3 Deceleration Stop

(1) Ladder program
» The example program of deceleration stop during operation is as follows.
POO0S Ko4201 | - -
E—y || | CLR | | 1 I_ Inocaseoferr_or._e_n'or
: Errogl:eset Xfads Emor rce‘;:;;elompm inhibit
POO0G K04200 k04201
| | /1 | AL FLT 0 I—
_F|LT' ){%vjé/BI'JSY )(.—,"JI“/ Error set Floating origin
g| command
POOOF K04200 k04201 04250
_' I I_,fl I | fl I > b
K ads gian ){%'fjé BI'JSY ){%'fJ!s éITDI' #his Start # fuds cument start
15 SW
POOOA 0420 . .
I I;I STF J - 1 I— DEC. Stop
20| DEC. Stop  Xfeds Emor
EMD
28
(2) Devices Used
Device Description
P0008 Axis X error reset, output inhibition cancel switch
P0009 axis X floating origin switch
POOOA axis X deceleration stop switch
POOOF axis X start switch
K4200 Signal during axis X operation
K4201 Error signal of axis X
(3) Operation Data Setting
Step | coordinate Operation | Operation Target position Acc./Dec. Operation Dwell ime
a s Control pattem e ype Repeat step [ouise] M code & speed I
[pisis]
1 Absolute Position control End Single 0 10,000 0 1 1000 100

(4) Operation Sequence
+P0009 (floating origin) switch On : set as the floating origin at the current position.
*POOOF (start) switch On : indirect start of axis X is started.
*POO00A (deceleration stop) switch On : Since the deceleration time is not 0 when the deceleration stop instruction is
given, it does deceleration stop for the deceleration time (100ms) of the currently operating step.
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7.2.4 Setting of Operation Step/Single Operation

(1) Ladder program
» The example program of conducting the single operation by setting the operation step is as follows.
PDDDIE KD;‘QP'I | CLR 1 In case of emor, emor
E';e:eet ){;;a!s EIITDr b L rceas:?::éloutput inhibit
POD0OS KO4200 Ko4201
1 171 171 | FLT I_
i ) PPy set Fleating erigin
_8 comman
T'::.:En xiﬁii»r XKTE EIDr:m L IR input of
- - PO04 to BIN
step
15 change
! SNS DO0S0 L Blg?tnge start step by
T | rowa  kosz0  kosom - I
. i T [ st 1 |J DEC. stop with DEC
76 T'ECFSItop ){%‘fjé BI'JSY X.;FJ!E:JEIITDI' time of cumsnt step
PDDI}IF KD:42PD KD:42P1 KO4250
X ads s!tart ){;;fj;fBl'JSY X.;FJ!E:JEIITDI' Kl Start Start Xfods curent step
3| W
END
41
(2) Devices Used
Device Description
P0008 Error reset, output inhibition cancel switch
P0009 Floating origin switch
PO0OOC Operation step change switch
POOOF axis X start switch
K4200 Signal during axis X operation
K4201 Error signal of axis X
(3) Operation Data Setting
coordinate Operation | Operation Target position Acc./Dec. Operation Dwell ime
Step No. s Control pattem pattem ype Repeat step fouise] M code - s[gel;(]i [
Absol | Position . 100
1 ute control End | Single 0 10,000 0 1 1,000
p | Absol| Posiion | poy | gingle | o 20,000 0 1 1,500 100
ute control
Absol | Position .
3 ute control End | Single 0 30,000 0 1 2,000 100
Absol | Position .
10 ute control End | Single 0 50,000 0 1 1,000 100
Absol | Position .
n ute control End | Single 0 60,000 0 1 1,500 100
1p |Absol| Posiion |y gne | 70,000 0 1 2,000 100
ute control

(4) Operation Sequence
» PO009(floating origin) switch On : set as the floating origin at the current position.
* BCD/SNS_STEP switch input: enters the operation step to change in PO04(enters 10 in this example).
» POOOC(operation step change) switch On : the currently operating step changes into 10.
» POOOF(axis X start) On : indirect start is conducted with the changed step (10).
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7.2.5 Setting of Operation Step/Speed Control

(1) Ladder program
» The program example of conducting speed control by setting the operation step is as follows.
POOGE Ko4201 n 0 se of emor, emor
E'r':elset ){%‘fjs EIITDI' ! = - - : L E;E;IDL?DLR et
POO0S K04200 KD4201
1 171 1 /] [ mT 0 0 I_
! ) X B X st Fleating erigin
_8 comman
PODOC K04200 KO4201
| Lol T e FOD4 pooso ||
I 171 {71 b Convert BCD in
Op;l:éion Hhods BUSY  ¥fds Emor ECCL' t: E”_F put of
15 change
[ sns 0 : DOosD || Spenee start siep by
T | rPoma  kngzo0  Kko420d - - - I
! L T [ stP 0 0 1 || DEC. stop with DEC
iﬁyétop ){;;fj; BI'JSY ){#J!sfémr time: of cumrent step
PEEL:F KL“iEIEE KEIiE:'H KO4250
¥ s sitart )(;JJLKBIUSY )(#JJ!;:’Flrrnr oz ;; Start Xfuds cument step
3| W
END
_ 4]
(2) Devices Used
Device Description
P0008 Error reset, output inhibition cancel switch
P0009 floating origin switch
POOOC Operation step changing switch
POOOF axis X start switch
POOOA Deceleration stop switch of axis X
K4200 Signal during axis X operation
K4201 Error signal of axis X
(3) Operation Data Setting
Sepho. coordina Controlpattem Operation | Operation Repeatsiep Target position M PR Operation speed Dwell ime
tes patiem ype [puise] [pisis] 9
Abso| Position . 100
1 ute control End | Single 0 10,000 0 1 1,000
o |Abso| Poson | poy | gingle| o 20,000 0 1 1,500 100
lute control
Abso| Position .
3 lute control End | Single 0 30,000 0 1 2,000 100
Abso| Speed .
10 lute control End | Single 0 50,000 0 1 1,000 100
Abso| Position .
n ute control End | Single 0 60,000 0 1 1,500 100
12 |[Abso| Posiion |y gpae | 70,000 0 1 2,000 100
lute control

(4) Operation Sequence
*P0009 (floating origin) switch On : set as the floating origin at the current position.
*BCD/SNS_STEP switch input: enters the operation stop to change in PO04 (enters 10 in this example).
*P000C (operation step change) switch On : the current operating step changes into 10.
*POOOF (axis X start) On : indirect start is conducted with the changed step (10).
*PO00A (deceleration stop) switch On : axis X, which is being operated with speed control, is decelerated and
stopped by the deceleration time of the current step.
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7.2.6 Simultaneous Start

(1) Ladder program
» The program example of simultaneous start of axes X, Y is as follows.
PO003 KO4201 | . .
P} 1} | CLR 0 0 1 l_ In caseuferrpr._e_rmr
En'og_r:aleet ¥ Pods Emor r:;?éélompm bt
o sw
Mk [ cr 0 1 1
Y Pods Emor
P:::IB K:IiE;Z‘: I{EIiE;'H | T : :
T T ey et der ' 1 set Floating origin
15| command
| o v [ |
Yhds BUSY  Yfeds Emor
POOOE KO4200 K04201 K043 KD4301
— | 1/} {41 1/} {71 >
29| SSTSW  Xfds BUSY Xfods Emor  Yiwds BUSY  YAwis Emor
> [ ssT : : 1 2 : > W oyssr
EMD
41
(2) Devices Used
Device Description
P0008 axes X and Y error reset, output inhibition cancel switch
P0009 axes X and Y floating origin switch
POOOE simultaneous start switch of axes X and Y
K4200 Signal during axis X operation
K4201 Error signal of axis X
K4300 Signal during axis Y operation
K4301 Axis Y error signal
(3) Operation Data Setting
Axis Sepho. coordinate Control pattem Operation | Operation Repeatsiep Target position MGEEs Acc/Dec. | Operation speed Dwell ime
s pattem type [puise] No. [pis’s] 9
x | 1 |Absolut| Posiion |l gl 0 10,000 0 1 1000 100
e control
Y p | Absolt| Posion | ol g0 0 20,000 0 1 2000 100
e control

(4) Operation Sequence
+P0009 (floating origin) switch On : set as the floating origin at the current position.

*POOOF (simultaneous start) switch On : axis X simultaneously starts step 1, and axis Y does step 2.
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7.2.7 Position Synchronous Start

(1) Ladder program
» The program example of position synchronous start is as follows.
POOOS Ko4201 | N .
E— |} | CLR 0 0 1 I_ In caeeoferr_or._e_n‘or
Emorreset | Xfis Emor ":;i;mpm inhibit
| [ cRr 0 1 i
] Y Auis Error
POO0S K04200 KD4201 . .
I:‘ N I;I - I,:I | FLT - _ l— set X axis Floating
FLT Klods BUSY  XAwis Emor origin
15 command
_mﬁfiq: K:Iifi“ | FLT 0 1 I_ eoﬁtg; axis Floating
] Yhuds BUSY  Yhwis Emor
POOD KO4200 04201 N . W AN
1 1/} 11 55p 0 0 2000 1 1 I_ ...-!1enYa.as=|s ZU:"X
0| sSPetar XmisBUSY s Emor =i no 1 dep stats
P:::|F K:Iiji'lﬂ I{EIiEE'H | = - ; ; l—
Xa;fjs_! stat  Yfwis BUSY Yhwis Emor
END
(2) Devices Used
Device Description
P0008 axes X and Y error reset, output inhibition cancel switch
P0009 axes X and Y floating origin switch
POOOD Axis X position synchronous switch
POOOF Indirect start switch f axis Y
K4200 Signal during axis X operation
K4201 Error signal of axis X
K4300 Signal during axis Y operation
K4301 Axis Y error signal
(3) Operation Data Setting
Axis Sepho. coordinate Control pattem Operation | Operation Repeatsiep Target position MGEEs Acc/Dec. | Operation speed Dwell ime
s pattem type [puise] No. [pis’s] 9
x | 1 |Absolut| Posiion |l gl 0 10,000 0 1 1000 100
e control
Y q | Absolt) Posion |y g 0 20,000 0 1 2000 100
e control

(4) Operation Sequence
+P0009 (floating origin) switch On : set as the floating origin at the current position.
*P000D (synchronous start) switch On : axis X tarts position synchronous start with axis Y being the main axis.
*POOOF (Axis Y start) switch On : axis Y starts the step operation. If the position of axis Y reaches 2,000, axis X is
synchronized to this, starting step 1.
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7.2.8 Speed Synchronous Start

(1) Ladder program
» The program example of speed synchronous start is as follows.

FOO02 K04201 | . .
— I |} | CLR 0 0 1 l_ In case of emor, emor
Emorreset | Xfods Emor ?;iéloutput inhibit
1]
| G [ cr 0 1 i
YAuis Emor
POO0S K04200 Ko4201 . .
IJ I;I I;I ! FLT _ . l— set X axs Floating
FLT Hhwis BUSY  Xfods Emor origin
15| command
—K:ﬁfl K:Iijir” | FLT 0 1 l_ ;ﬁtg;l: ais Floating
Yhwis BUSY  Yruds Emor
_P.|..uul.~. KTZF“ KTZF‘I | STP 0 ! 1 I— ¥ ads DEC. Stop
3g| DEC. Stop Xfds BUSY  Xfwis Emor
POOOE K04300 K04301 | .
. - v sTP 0 1 (| .
s O, Voot BUSY | Yoo ¥ ads DEC. Stop
35 Stop
POOOC K04200 Ko4201 . . pp— X ads 555 start
— - I;I - I;I ! 555 - - kel 1 1 l— S;.fla:cJ:Imus mt?e:ECf:
4g| SSSstat  XAds BUSY  XfAwis Emor delay time: 1ms
POOOF K04300 K04301 .
— ———/——1/] LT - ‘ Ll
Y ads start Yfds BUSY  YAwis Emor
57| SW
END
64 —_—
(2) Devices Used
Device Description
PO008 axes X and Y error reset, output inhibition cancel switch
PO009 Floating origin switch of axes X and Y
POOOA axis X deceleration stop switch
PO00B deceleration stop switch of axis X
PO0OOC axis X speed synchronous start switch
POOOF indirect start switch of axis Y
K4200 Signal during axis X operation
K4201 Error signal of axis X
K4300 Signal during axis Y operation
K4301 Axis Y error signal
3) Operation Data Setting
coordinate Operation | Operation Target position Acc./Dec. Operation Dwell ime
. i .
AXis Step No. < Control pattern vettom oo Repeat step ise] M code o s[g;estlj s
X@wdiary |, | Absolut| Position | o | e 0 10,000 0 1 1000 100
axis) e control
Ymanads) | 1 |APSOUt Speed eyl gingle 0 15000 0 1 1000 100
e control

(4) Operation Sequence
+P0009 (floating origin) switch On : set as the floating origin at the current position.
*PO00C (synchronous start) switch On : axis X starts speed synchronous start with axis Y being the main axis.
*POOOF (Axis Y start) switch On : axis Y starts step 1 operation. Axis X is synchronized to the speed of 50,00%o0f
axis Y and started.
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7.2.9 Emergency Stop
(1) Ladder program
» The program example of emergency stop during operation is as follows.
POOOE 04201 | » »
—{p} |} | CLR i i 1 I_ Inbcase of emor, emor
Emorreset  Xfwis Emor F:;?;élﬂtﬂptﬂ inhibit
PWT‘ Kulizru Kuﬁfﬁ | FLT 0 0 I— set X axis Floating
FLT Khuis BUSY  XAxis Emor origin
| command
PEEEIA Kﬂlifiﬁ‘: 3}12?1 | 5T . . ] l— -
Indirect  Xfwds BUSY  Xfds Emor Hindrect start
_15] start
B My CT N |
Emergency ¥fwis BUSY Xfxis Emor X ads smergancy stop
_23| stop
END
_ 30|
(2) Devices Used
Device Description
PO008 Error reset, output inhibition cancel switch in case of emergency stop
P0009 axis X home return switch
PO00B emergency stop switch during home return
K4200 Signal during axis X operation
(3) Operation Data Setting
StepNo. | coordinates | Control pattem Operation Operation Repeat step Terget posil M code Acc/Dec. No. Operation speed Duel tme
pattem type [puise] [pis's [
1 | Absolut|  Speed End | Single 0 10000 0 1 1000 100
e contro

(4) Operation Sequence
+P0009 (floating origin) switch On : set as the floating origin at the current position.
*POO00A (indirect start) switch On : axis X indirectly starts step 1 and starts speed control.
+P000B (emergency stop) switch On : axis X does emergency stop without deceleration and the output is inhibited.
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7.2.10 Jog Operation

(1) Ladder program
» The program example of jog operation is as follows.

P00 K04201 0 0 se of emor, emor
E‘rfeleet ){ézale ém:ur ! = - - : L E;:{:Lﬁ;m infibit
_of sw
P““"I:’ K“Ii;r“ Kuli,fdlﬂ FLT ! : L set X ads Floating
FLT Hhxis BUSY  XAedis Emor origin
g| command
| poooo
— F
JOG CW Start JOG CW
_15]
PODOE
B — .
JOG CCW Khods CCW | Start JOC CCW
JOG START
18|
PODOF KD4233
— | PR
JOG Speed Hhds JOG highspeed/lowspesd
5 LEH " select
peed/High
21 Speed
END
4|
(2) Devices Used
Device Description
PO008 Axis X error reset, output inhibition cancel switch
P0O009 axis X floating origin switch
PO0OOD axis X jog normal direction start switch
POOOE axis X jog reverse direction start switch
POOOF Switch for low/high speed selection of axis X jog
K4200 Signal during axis X operation
K4201 Error signal of axis X

(3) Operation Sequence
+P0009 (floating origin) switch On : set as the floating origin at the current position.

+P000D (jog normal direction) switch On : axis X starts normal direction jog operation.

*POO0OF (jog speed) switch On : axis X is converted to jog high speed.

+P000D (jog normal direction) switch Off : axis X does jog stop.
*POOOE (jog reverse direction) switch On : axis X starts reverse direction jog operation.
*POOOE (jog reverse direction) switch Off : axis X does jog stop.
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7.2.11 Speed Override

(1) Ladder program
» The program example of speed override during operation is as follows.

PO003 KO4201 | . .
—p} ]| | CLR 0 0 1 I_ In case of emor, emor
En'og_nlaset s Emor F:;?;;Lﬂpm irhibit
POO09 K04200 KD4201 . .
_|p:: ;,.f: ;,.f: S 0 | - Floating
FLT Hhwis BUSY  Xfwds Emor origin
g| command
00DA KO4200 KO4201 | =T . . 1 l—
Pt 1/1 1/} 1 - . I
ﬁc'hrelct J{éyjé BI'JSY J(;n!e énnr Hads indirsct start
16 start
POOOC K04200 KD4201 | . .
—r| | | 1/} =oR - - oo It
Spesd X BUSY s Emor Ovemee curent speed
ovemide o 1000pps
25
Hieds BUSY
END
38
(2) Devices Used
Device Description
PO008 Axis X error reset, output inhibition cancel switch
P0O009 axis X floating origin switch
POO0OA axis X indirect start switch
PO0OOC axis X speed override switch
K4200 Signal during axis X operation
K4201 Error signal of axis X
K420C axis X acceleration signal
K420D axis X constant speed signal
(3) Operation Data Setting
StepNo. | coordinates | Control pattem Operation | - Operation Repeat step Terget posil M code Acc./Dec. No. Operation speed Duel tme
pattem type [puise] [pisis] s
p | Absout) Posion oy gge 0 100000 0 1 5000 100
e control

(4) Operation Sequence
+P0009 (floating origin) switch On : set as the floating origin at the current position.
*POO00A (indirect start) switch On : axis X indirectly starts step 1.
*P000C (speed override) switch On : overrides the current speed to 1000pps during acceleration or constant speed
operation of axis X.
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7.2.12 Position Override

(1) Ladder program
» The program example of position override during operation is as follows.

_P.?EEIE K:fzi“ | CLR 0 0 1 l_ In case of &rmor, emor
E Errngrele ot Xfods Emor I:::?;élompm inhibit
_P-?g:lﬁ K:Iizir:: K:ifir” FLT : : l— set ¥ ads Floating
FLT ¥fuiz BUSY  XAwis Emor origin
g command
PDODA K4200 Ko4201 | . .
| ol ¥ ST 0 : !
Indire::t J{;xj;! BI'JSY )(4;0!9 éITDI' A masindirect start
16| start
PDOOC K04200 K04201 K04200 | . P —
1Pl | 1/ |} FOR - - oo
Posit Xfogs BUSY  Xfds Emor  XAods Mov Ovemids curert
oaenl'l?e - " ' Stgjtue::'goﬁ posttion to 60000
25 stant)
END
36}
(2) Devices Used
Device Description
PO008 Axis X error reset, output inhibition cancel switch
PO009 axis X floating origin switch
POOOA axis X indirect start switch
PO0OC axis X position override switch
K4200 Signal during axis X operation
K4201 Error signal of axis X
K420D axis X constant speed signal
3) Operation Data Setting
StepNo. | coordinates | Control pattem Operation Operation Repeat step Target posil M code Acc./Dec. No. Operation speed Duel tme
pattem type [puise] [pisis] s
1| Absolt) Posion ey e 0 100000 0 1 5000 100
e control

(4) Operation Sequence
+P0009 (floating origin) switch On : set as the floating origin at the current position.
*POO00A (indirect start) switch On : axis X indirectly starts step 1.
*PO00C (position override) switch On : overrides the current position to 60,000 when the current position is below
60,000.
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7.2.13 Speed Override with Position

(1) Ladder program
» The program example of positioning speed override during operation is as follows

POD02 K04201 | . .
T |} | CLR 0 0 1 l_ Inocase of emor, emor
Errogreeet Hhis Emor r:;?éé?m'm inhibit
POD0S K04200 KO4201 N .
—1rl |/ |/ FLT - - I— set X axis Foating
FLT Hfods BUSY  XAeds Emor origin
i command
R | iogn | o R |
e X BUSY Xk for ' H @is indirect stat
18] start
POOOO K04200 KO4201 K0420D . P —— p—
—P I II I/I I I_I | 0 - - L Ovemide cument
PS0O Xfods BUSY  Xfeds Emor J%—t.;iygoﬁ position to 60000
5] stant)
END
(2) Devices Used
Device Description
PO008 Axis X error reset, output inhibition cancel switch
P0O009 axis X floating origin switch
POO0OA axis Xindirect start switch
POOOD axis X positioning speed override switch
K4200 Signal during axis X operation
K4201 Error signal of axis X
K420D axis X constant speed signal
(3) Operation Data Setting
Step No. coordinates | Control pattem Operation Operation Repeat step Terget posit M code Acc./Dec. No. Operation speed Duel tme
pattem type [puise] [pisis] s
g | Absolut) Posiion |y g 0 100000 0 1 10000 100
e control

(4) Operation Sequence
+P0009 (floating origin) switch On : set as the floating origin at the current position.
*POO00A (indirect start) switch On : axis X indirectly starts step 1.

*P000D (positioning speed override) switch On : overrides the current speed to 5000 when the current position
reaches 50,000.
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7.2.14 Speed, Position, and Parameter Teaching

(1) Ladder program
» The program example of teaching of speed, position, and operation parameter is as follows
0008 ¥ | )
_:\c|5:" I:' .".—:-cls EI“:' —
A SEEEEEEEEE U
_j}:.‘}:;& { f‘ﬁ?],-\. -f‘ﬁl_. = - - . L 3 e indirect start
_-_:T:::]IE ﬂiﬁﬂ {'ﬁ?l oMoV D010 s ||
_:T::,' Jla <':E;2=:':' {'ﬁ?' DMV a2
N _:T:} :; : {Iﬁ?] 4'3;5{??1 MO D10
N MO D108
N MoV D17 el
__' END:
2) Devices Used
Device Description
PO008 Axis X error reset, output inhibition cancel switch
P0009 axis X home return switch
POOOA axis X start switch
POOCE axis X speed teaching switch
PO0OB axis X position teaching switch
POOOF axis X parameter teaching switch
K4200 Signal during axis X operation
K4201 Error signal of axis X
K534 ~ K535 axis X step 1 operation speed
D0100 ~ D0101 axis X speed change data (3000)
K530 ~ K531 axis X step 1 target position
D0100 ~ D0101 axis X speed change data (5000)
K452 ~ K453 axis X speed limit
K454 axis X deceleration time
K455 axis X acceleration time
D0100 ~ D0101 axis X speed limit setting data (10000)
D0102 axis X deceleration time 1 setting data (50)
D0103 axis X deceleration time 1 setting data (50)
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(3) Operation Data Setting

iip coordinates | Control pattem | Operation pattern Opelyzion Repeat step Targ;:lplst:iﬁon M code Acc/Dec. No. Opera[:olsr/;]speed m;:]me
1 | Relatve | FOSHON End Repeat 1 10,000 0 1 1000 100
control
(4) Positioning Basic Parameter Setting
Parameter Set value
Speed limit 100,000
Acceleration time 1 100
Deceleration time 1 100

(5) Operation Sequence
+P0009 (floating origin) switch On : set as the floating origin at the current position.
*POO00A (indirect start) switch On : axis X indirectly starts step 1.
- speed : 1,000[pps]
- target position : 10,000[Pulse]
- acceleration/deceleration time : 100[Ms]
*POOOE (speed teaching) switch On after positioning is completed: speed of step 1 changes to 3,000[pps].
*POO00A (indirect start) switch On : axis X indirectly starts step 1 again.
- speed : changes to 3,000[pps] and operates.
- target position : 10,000[Pulse]
- acceleration/deceleration time : 100[Ms]
« POOOB (position teaching) switch On after positioning is completed: the target position of step 1 changes to 5,000.
*PO00A (indirect start) switch On : axis X indirectly starts step 1 again.
- speed : 3,000[pps]
- target position : changes to 5,000[Pulse] and operates.
- acceleration/deceleration time : 100[Ms]
« POOOF (parameter teaching) switch On after positioning is completed: positioning basic parameter is changed.
*PO00A (indirect start) switch On : axis X indirectly starts step 1 again.
- speed : 3,000[pps]
- target position : 5,000[Pulse]
- acceleration/deceleration time : changes to 50[ms] and
operates.

» Permanent Storage of Teaching Data

- If you have changed the operation data and parameter by using the DMOV instruction, you need to use the
WRT instruction to save the changed value in the flash memory. Otherwise, it is initialized to the value saved in
the previous flash memory when the power is off or the mode is changed.

7-17



o
o
wn
=3
o
=
5
Q

Chapter 7 Program Examples of Positioning

LSE ccrric | 7-18




Chapter 8 Troubleshooting Procedure

Chapter 8 Troubleshooting Procedure

This chapter describes the errors that occur during the use of XGB PLC and the built-in positioning function, the method of finding the
cause of the error, and the actions to take.

8.1 Basic Procedure of Troubleshooting

Although t is important to use a highly reliable device for normal operation of the system, it is important as well how to deal with a
trouble quickly.

In case of a trouble, if you want to restart the system, it is critical to find the cause of the trouble and take an action as soon as
possible. The basic troubleshooting points you need to keep in mind are as follows.

(1) Check with Naked Eye
Check the following with your naked eye.
 Operation of the machine (in motion, not in motion)
o Power supply —whether the rated voltage is normally supplied to XGB PLC
 Condition of the input and output devices
o Distribution (input and output lines, communication cables, expansion)
o Check the Indicators (PWR LED, RUN LED, STOP LED, input and output LED), and access the peripheral devices to check
the PLC operation and program contents.

(2) Trouble Check
When you manipulate the device as follows, observe how the trouble develops.
e Turn the operation mode switch to STOP and turn On / Off.

(3) Supposition of the Cause of Trouble
Suppose which of the following the cause of the trouble is.
¢ Whether the cause is in the PLC or an external device
o If the trouble is in the PLC, decide whether it is the trouble of the basic unit or other expansion modules.
« Inthe former is the case, decide whether there is a problem with the PLC parameter/program or hardware.



Chapter 8 Troubleshooting Procedure

8.2 Check by Using the LED

If there is trouble in using the XGB built-in positioning function, you can roughly presume the cause of the trouble by checking the
LED of XGB PLC. This chapter describes the LED related to the trouble of the positioning function. With respect to the trouble that
occurs during use of other functions of the basic untt, refer to ‘Hardware section of the XGB Manual.’

8.2.1 LED Check
If there is trouble during use of the positioning function, check the status of PWR LED, RUN LED and ERR LED of XGB
PLC, and check the LED of the input and output contact point related to positioning.

HGB HB-DR2H

oo

CREEEEEEREEEEEEEREREE »)

S~
(1) PWR LED Check
Check the PWR LED status and take the following actions.
LED PLC trouble Actions to take
on » Rated voltage is normally supplied to|s The power supply is hormal, so check whether there is
XGB. another cause.
« One of the following might be the cause. |+ Check the voltage and current of the power supply.
- Rated voltage/current set for the XGB is |+ Remove the input and output lines, re-supply power
Flashing not being supplied. and check again.
- Problem with the PLC hardware - If there still is the same problem, contact the A/S
- Problem with external lines office or customer center.
* Power is not being supplied.
i g. PP » Check whether rated voltage is being normally
« Supplied voltage is lower than the rated i
Voltage supplied to the PLC.
Off «The Sal.ale is severed. ;:u:to:qoer:ncaellr)]{[ersupplied, contact an A/S office or|
e There is a problem with the PLC '
hardware.
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(2) RUN LED Check

LED PLC trouble Actions to take

On « The program is being normally operated. |« Check whether there is another cause.

« The program has stopped.
Off | The running of the program has stopped. | - Check the ERR LED to find whether it is because of
an error or the operation mode is STOP.

(3) ERR LED Check

LED PLC trouble Actions to take

» There is a problem with the PLC hardware, so

On * A problem with the PLC hardware contact an A/S office or customer center.

ik .
fla(sghl::g » Serious trouble that makes
(0.1 sec) operation impossible « Access XGB with XG5000, execute ‘Online’ > ‘PLC
Flashing error/warning’, check the error and warning, and
SIQW . A minor problem with remove the cause.
flashing operation continuin
(0.55sec) P g

« The program is being normally run, so check

on * The program is being normally run. whether there is another problem.

(4) Positioning Output LED Check
If no problem is found as a result of the check of the LED, check the LED of the output contact point related to the
positioning function, and take the following actions.

Signal | Contact point | LED status Error and actions to take

« Pulse is being normally output by the positioning function.
Fast flashing| « Check whether there is a problem with the lines of the XGB and

motor driver.
Pulse P20,P21 * Pulse is not being normally output.
output - Positioning operation has finished (normal).

-> Start the next operation instruction.
- There is an error that makes positioning operation impossible.
- Check the positioning error code and remove the cause.
« For the method of check the error code, refer to Appendix 1.1.

Off
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Signal

Contact point

LED
status

Output
level

Error and actions to take

Direction
output

P22,P23

On

Low Active

« Direction signals are being output in the normal direction
(normal).

HIGH
Active

« Direction signals are being output in the reverse direction
(normal).
« Pulse is not being normally output
- Positioning operation has finished (hormal)
—> Start the next operation instruction.
- There is an error that makes positioning operation
impossible
—> Check the positioning error code and remove the cause.

Off

Low Active

« Direction signals are being output in the reverse direction
(normal)
« Pulse is not being normally output
- Positioning operation has finished (hormal)
—> Start the next operation instruction.
- There is an error that makes positioning operation
impossible
- Check the positioning error code and remove the
cause.

HIGH
Active

« Direction signals are being output in the normal direction
(normal).

« If PWR, RUN, and ERR LED are all off, there is a problem with the internal operation system of XGB. In such
a case, XGB PLC cannot normally operate, so inquire of the customer center.
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Chapter 8 Troubleshooting Procedure

8.3 Check by Error Code

If there is found to be an error as a result of the check of the LED related to positioning, access XGB with XG5000, check the

positioning error code, and remove the cause.
This chapter only describes how to check the positioning error codes. With respect to the details of error codes and actions to take,

refer to Appendix 1.1.

8.3.1 How to Check Error Codes

The built-in positioning error code can be checked by using the XGB positioning monitoring package or the positioning
error code device of area K in the following procedure.

(2) Positioning Monitoring Package
(a) Access PLC with XG5000.

(b) Select ‘Monitor’ - ‘Special Module Monitor’ - ‘Positioning Module,’ the following monitoring package is executed.
Select ‘Start Monitor’ at the left bottom, you can check the error code.

M Positioning
Comeand [7] Hobass | 1 ot |‘L Signaldids [] Hatoda | [7] Yoo | ~
Indenct St | Shep 1 Positon 1] ]
[ 1- RasetDutput Enabls Spend I.:l 0
= oL # = T 4:4_-.- e
S | | === am—
0 s o
Diect St | Medde ¢ =
Ao/ Ho, He1 M Code ON Indicates cument
Cindrals AT Dl Fox emor code
Conlsal FOS Dlubpu Irisbed
M Code OFF [Fen ] Sep
e Stop Time: 0 rea [ B | Uppes Limt
EHG Siog Lot Lirnt
Futma| T
P roimicla P 0 pé Opersticn S
Sod Dvemide with | Pos 0 p Contral Palton:
Piaition Spd 1 phis prr—r—ra
Hiome Rt E Position Syne
FLT [Fun] Gpeed Syrc
Poaition Preset | Pas 0 E JOG Hagh Spsed
Sxmt Shep Mo Shag 1 [Ran ] JOG Low Spesd
Inschirs) Wk ] pi IEJ Irching
06 a ) Bt Signiabitu oo Sigrel ¥l Signal
W e [] ) & Lipgss Limit 1773 OFF -
" Meninoring [ Foster Prwrew | KAea e | vAusle |
::;L';mm"ﬂ“ — (S Morstr | [ Wita PLC_| [Save Proeat

(2) Positioning Area K
(a) You can check the error code by using the device monitor function of XG5000.
(b) To check the error code of the XGB positioning function, monitor the following device. About how to use the device

monitor, refer to the manual of XG5000.

Area K address Data size
Axis X K427(%KW427) Word
Axis Y K437(%KW437) Word

8-5 | LSE.ecrric



Chapter 8 Troubleshooting Procedure

(3)Lists of error code

Error . .
Description Operation Countermeasures
code
101 Exceeding the max speed range of basic parameter Stop | Change the max speed value
Exceeding the bias speed of basic parameter
102 | 1)bias speed = Speed limit Stop | Re-adjust it lower then the max speed of basic parameter.
2) bias speed=0
ACC time setting error
103 | 1)ACCtime>10,000 Stop | Re-adjust ACC time of basic parameter lower than 10,000
2) Jog ACC time > 10,000
DEC time setting eror
104 | 1) DECtime>10,000 Stop | Re-adjust DEC time of basic parameter lower than 10,000
2) Jog DEC time > 10,000
105 Setting non use dedicated positioning at parameter Stop | Setting dedicate positioning.
Expansion parameter soft upperflower limit error . o o
m Stop | Re-adjust SIW upper limit equal to or larger than the lower limit.
S upper > S lower
Manual operation parameter jog high speed range exceeding error
1) Jog high speed < bias speed
121 | 2)Jog high speed >>max speed Stop | Re-adjust to be max speed=jog high speed=bias speed
3) Jog high speed =0
4) Jog high speed < Jog low speed
Manual operation parameter jog low speed range exceeding error
1) Jog low speed < bias speed
122 | 2)Jog low speed >max speed Stop | Re-adjust to be jog high speed=jog low speed= 1.

3) Jog low speed=0
4) Jog low speed > Jog high speed

Manual operation parameter inching speed range exceeding error
123 | 1)inching speed < bias speed Stop | Re-adjust to be max speed = inching speed = bias speed
2)inching speed > > max speed

131 Home retumn parameter home return mode value range exceeding S Re-adjust to be 0 < home retum parameter < 3.
0]
error P (L:Doglorigin(©n)  2:upperflower imitforigin -~ 3:D0G)

132 Home retum parameter home reum address range exceeding error Stop | Re-adjust to be SW upper limit = home refum address= SIW lower limit

Home retum parameter home retum high speed range exceeding

eror
133 Sto Re-adjust to be eed =h tum high speed 2 bi d
1) home retum high speed < hias speed P BaUstio e mexsp Ome FELIM g pe 135 5pee

2) home retum high speed > max speed

Home retum parameter home retum low speed range exceeding

error
-adi i > > b
134 1) home retum low speed < bias speed Stop | Re-adjust to be home retum high speed =home retum low speed= bias speed

2) home retum low speed > home retum high speed

Home retum dwell time out error of home retum parameter ) .
135 i Stop | Re-adjust dwell time lower than 50000.
+ Home retum dwell time > 50,000
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Error - )
Description Operation Countermeasures
code
Home retum ACC time setting eror . )
136 i Stop | Re-adjust home return ACC time lower than 10,000
* Home retum ACC time > 10,000
Home retum DEC time setting error . i
137 i Stop | R-adjust home retum Dec time lower than 10,000.
* Home retum DEC time > 10,000
151 | Operation speed ‘0’ setting error of operation data Stop | Setoperation speed over 0.
152 | Operation speed of operation data exceeding the max speed Stop | Re-adjust to be max speed = operation speed.
153 | Operation speed of operation data set lower than bias speed. Stop | Re-adjust to be operation speed = bias speed.
154 | Exceeding dwell time setting range of operation data Stop | Setdwell ime lower than 50000.
] ] i ) ] Re-set operation pattern of operation data as one of 0:end, :continuous ol
155 | Exceeding end/continuous/sequential setting range of operation data Stop ;
2:sequential
) ] ] ] Check whether command axis was not operating at the time of home retur]
201 | Home retum command is unavailable during operation Stop
command.
) N Check whether command axis was not in ‘no output’ status at the time of homg
202 Home retum command is unavailable in case of ‘no output status. Stop
retum command.
L ) . ) ) Check whether command axis was not operating at the time of floating origi
211 Floating origin setting command is unavailable during operation. Stop ,
setting command.
, , . ) ) Check whether command axis was not operating at the time of direct start
221 | Direct start command is unavailable during operation. Stop
command
, , o Check whether command axis was not in ‘no output’ status at the time of
222 | Direct start command is unavailable in case of ‘no output ' status. Stop )
direct start command.
, , o Check whether M code of command axis was not On at the time of direct
223 | Direct start command is unavailable in case of M code On Stop
start command.
4 Direct start command is unavailable without origin set in absolute S Absolute coordinate operation is not available without origin set. Check
0
coordinate. P whether operation data to operate and the current origin set.
, ] ] ) ] Operatio | Check whether command axis was not operating at the ime of indirect start
231 | Indirect start command is unavailable during operation
n command.
, ] o Check whether command axis was not in ‘no output status at the time of
232 | Indirect start command is unavailable in case of ‘no output'status. Stop | . .
indirect command.
] ] o Check whether M code signal of command axis was not On at the time of
233 | Indirect start command is unavailable in case of M code On. Stop |
indirect start command.
o Indirect start command is unavailable without origin set in absolute S Absolute coordinate operation is not avallable without origin set. Check
0
coordinate. P whether operation data to operate and the current origin set.
) o ] o Re-set single or continuous operation if operation data control method is
236 | Continuous operation of indirect start is unavailable in speed control. Stop ;
spee
ol Linear interpolation start is unavailable when main axis of linear | Operatio | Check whether main axis was not operating at the time of linear interpolation
interpolation s operating. n command.
ot Linear interpolation start is unavailable when sub axis of linear | Operatio | Check whether sub axis was not operating at the time of linear interpolation
interpolation is operating. n command.
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Error

code Description Operation Countermeasures
Linear interpolation start is unavailable when main axis of linear Check whether main axis was not in ‘Output disabled’ status at the time of
244 interpolation is in ‘Output disabled’ status. Stop linear interpolation command.
Linear interpolation start is unavailable when sub axis of linear Check whether a sub axis was not in ‘Output disabled’ status at the time of
24 interpolation is in ‘Output disabled’ status. Stop linear interpolation command.
o7 Linear interpolation start is unavailable when the M code signal of Stop Check whether M code signal of main axis was not On at the time of linear
linear interpolation’s main axis is On. interpolation command.
18 Linear interpolation start is unavailable when M code signal of linear Stop Check whether M code signal of sub axis was not On at the time of linear
interpolation’s sub axis is On. interpolation.
250 Absolute coordinate positioning operation is unavailable when the Siop Absolute coordinate operation is not available without origin set. Check
origin of linear interpolation sub axis is not set. whether operation data to operate and the current origin set.
251 Absolute positioning operation is unavailable when the origin of Siop Absolute coordinate operation is not available without origin set. Check
linear interpolation’s sub axis is not set. whether operation data to operate and the current origin set.
253 Main axis and sub axis of linear interpolation are set incorrectly. Stop Re-set the axis date as 3 of linear interpolation command.
o o . B ) Check whether the target position of operation data of a step for linear
257 L|r?ear erpolation s nt avalla.t.)le when the taiget poston ofmain Stop | interpolation was not the present status in case of absolute coordinate or set
axis does not have a target position. ) )
to‘0'in case of Incremental coordinate.
Linear interpolation is unavailable when main axis is controlling Check whether the control method of main axis operation data step for linear
28 speed. Stop interpolation operation was not set by speed control.
Linear interpolation is unavailable when sub axis is controling Check whether the control method of sub axis operation data step for linear
29 speed. Stop interpolation was not set by speed control.
Check whether an axis with error was not contained in concurrent start
291 | Concurrent start command is unavailable during operation. Operation | command and whether there wasn't any operating axis at the time of the
command
Check whether an axis with error was not contained in concurrent start
292 | Concurrent start command is unavailable in ‘no output status. Stop [ command and whether it was not in no output’ status at the time of the
command.
Check whether an axis with error was not contained in concurrent start
293 | Concurrent start command is not available with M code On Stop [ command and whether M code signal was not On at the time of the
command.
294 | Concurrent start command is unavailable without origin set Stop [ Concurrent start command with origin set
296 | When concurrent start command axis is incorrectly set. Stop | Re-setthe axis date as 3 of concurrent start command
Speed/position switching command is unavailable while not Check whether an axis did not stop at the time of speed/position switching
301 operating. Stop command.
Speed/position switching command is unavailable while not Check whether an axis was not in speed control status at the time of
302 controliing speed. Stop speed/position switching command.
0 Speed/position switching command is unavailable without target Stop Check whether operation had a move(@mount) at the time of speed/position

position.

switching command.
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Error

Description Operation Countermeasures
code
2 Position/speed  switching command is unavailable while not St Check whether an axis did not stop at the time of position/speed switching
0
operating. P command.
- Position/speed switching command is unavailable On a sub axis of St Check whether an axis was operating as a synchronic operation sub axis at
0
synchronic operation. P the time of position/speed switching command.
214 Position/speed switching command is unavailable during linear Operai Check whether an axis was not in linear interpolation operation at the time of
eration
operation. P position/speed switching command.
321 DEC stop command is unavailable while not operating. Stop Check whether it was not operating at the time of DEC stop command.
32 DEC stop command is not available during jog operation. Operation | Check whether it was not jog-operating at the time of DEC stop command.
B ] ] ] ] ] ] Check whether an axis was not in operating at the time of position synchronic
341 Position synchronic command is not available during operation Operation
command
N ] ] o Check whether an axis was not in 'no output' status at the time of position
342 Position synchronic command is unavailable in ‘no output' status. Stop .
synchronic command.
N ] ] ] ] Check whether M code signal of an axis was not On at the time of position
343 Position synchronic command is unavailable with M code On. Stop .
synchronic command.
3 ) ) ) ) . Absolute coordinate operation is not available without origin set. Check
344 Position synchronic command is unavailable without origin set. Stop ) .
whether operation data to operate and the current origin set.
6 Position synchronic command is unavailable without origin of main St Check whether main axis was without origin set at the time of position
0
axis set. P synchronic command.
7 There is an error of setting main/sub axis of position synchronic St Check whether main axis of position synchronic command was not set
0
command. P equally with command axis.
) ) . , , ) Check whether an axis was not  operating at the time of speed synchronic
351 Speed synchronic command is unavailable during operation. Operation
command.
) ) o Check whether an axis was not in ‘no output’ status at the time of speed
352 Speed synchronic command is unavailable in ‘no output status. Stop ,
synchronic command.
) ) ) ) Check whether M code signal of an axis was not On at the time of speed
353 Speed synchronic command is unavailable with M code On Stop ,
synchronic command.
There is an error of main/sub axis setting of speed synchronic
255 command. S Check whether the main axis of speed synchronic command was not set
0
1) main/ sub axis were set equally P equally with command axis.
2) set of main axis >5
%56 There is an error of synchronization ratio setting of speed synchronic S Check whether the synchronization ratio of speed synchronic command was
0
command P not set between 0~10,000.
357 Delay time setting error Stop Check whether delay time was set between 1 ~ 10ms.
Position ovenide command is unavailable in any other status but o ) B )
361 busy Stop Check whether an axis did not stop at the time of position override command.
usy
) ) ) ) i ) Check whether an axis was not dwelling at the time of position override
362 Position override command is unavailable during dwelling Stop
command.
263 Position ovenide command is unavailable in any other status but Operai Check whether an axis was not operating by position control at the time of
eration
positioning operation. P position override command.
- Position override command is unavailable for an axis of linear Overai Check whether an axis was not in linear-interpolation operation at the time of
peration

interpolation operation.

position override command.
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Error L
Description Operation Countermeasures
code
- Position override command is unavailable for a synchronic operation Overai Check whether an axis was not operating as a sub axis of synchronic
eration
sub axis. P operation at the time of position override command.
Speed override command is unavailable in any other status but o ) ]
31 ' Stop Check whether an axis did not stop at the time of speed override command.
‘busy.
) Re-set the speed of speed override command equal to or lower than the max
372 Out-of speed override range error Stop , )
speed setin the basic parameter.
- Speed override command is unavailable to an sub axis of linear Operai Check whether an axis was not operating as a sub axis of linear interpolation
eration
interpolation operation. P atthe time of speed override command.
- Speed override command is unavailable to an sub axis of synchronic Overai Check whether an axis was not operating as a sub axis of synchronic
eration
operation P operation at the time of speed override command.
] ) o i ) Check whether an axis was not decelerating for stoppage at the time of
377 Speed override command is unavailable in a DEC section Operation )
speed ovenide command.
%1 Positioning speed ovenide command is unavailable in any other St Check whether an axis did not stop at the time of positioning speed override
0
status but ‘operation’. P command.
- Positioning speed ovenide command is unavailable in any other St Check whether an axis was not in speed control operation at the time of
0
operation but ‘positioning operation’ P positioning speed override.
- Out of speed overide range error of positioning sped overide S Check whether the speed of positioning speed override command was not
0
command P equal to or lower than the max speed set in parameter.
284 Positioning speed override command is unavailable to an sub axis of Operai Check whether an axis was not operating as a sub axis of linear
eration
linear interpolation operation. P interpolation at the time of positioning speed overtide command.
Positioning speed override command is unavailable to an sub axis of ) Check whether an axis was not operating as a sub axis of synchronic
386 : . Operation ) ) o )
synchronic operation. operation at the time of positioning speed ovenide command.
401 Inching command is unavailable during operation. Operation | Check whether an axis was not operating at the ime of inching command.
) ) R Check whether an axis was not in ‘no output' status at the time of inching
402 Inching command is unavailable in ‘no output status. Stop
command.
41 Jog start command is unavailable during operation. Operation | Check whether an axis was not operating at the time of jog start command.
) o Check whether an axis was not in ‘no output' status at the time of jog start
412 Jog start command is unavailable in ‘no output' status. Stop
command.
w Start step number changelrepeat operation start step number Operai Check whether an axis was not operating at the time of start step number
eration
designation command is unavailable during operation. P change command.
Start step number changelrepeat operation start step number
) ] ) ] Check whether the step number of start step number change command or
command is unavailable during operation. ) o )
442 1)Step=0 Stop repeat operation start step number designation command is equal to or
ep=
P . higherthan 1and  lower and 30(80 for high end) or within the range.
2) Step > 30(80 for high end)
N ) ] ) ] ) Check whether an axis was not operating at the time of present position
451 Present position preset command is unavailable during operation. Operation
present command.
15 Sub position data may not be set exceeding soft upperflower limits at St Check whether the position of present position present command was within
op

the time of present position preset command.

the soft upperfower limits.
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Error code Description Operation Countermeasures
Remove emergency stop causes and clear the error by executing CLR
481 emergency stop error Stop
command
491 External emergency stop eror Stop Remove emergency stop causes and clear the error with CLR command.
» Escape from external upper signal range by using jog command and clear the
492 | Hard upperlimit error Stop ]
error with CLR command.
- Escape from external upper signal range by using jog command and clear the
493 | Hardlower limit error Stop ]
error with CLR command.
. Escape from soft upper limit range by using jog command and clear the error
501 | Softupperlimitemor Stop
with CLR command.\
o Escape from soft lower limit range by using jog command and clear the error
502 | Softlower limitemor Stop ]
with CLR command.
51 Direction turning error during sequential operation Stop Check whether the direction are tumed during sequential operation.
512 Step number error during indirect start. Stop Astep over 30 was set in a command. Re-set step number between 1 ~ 30.
o Check whether it repetitively operates a step of which address is ‘0" during
513 | Address error during indirect start. Stop S
indirection start.
) ] ] ] , Check whether an axis was not operating at the time of present position
601 | PWM command is unavailable during operation. Operation
present command.
) o Check whether an axis was not in ‘no output’ status at the time of inching
602 | PWM command is unavailable in ‘no output status Stop
command
603 | PWM Output Cycle setting error Stop Check whether PWM Output Cycle was set between 1 ~20,000.
) Operation/
604 | PWM Off duty rate setting error S Check whether PWM Off duty rate was set between 1~ 100.
op
, ) . ) , , Check whether an axis was not in PWM operation at the time of speed
605 | Speed override command is unavailable during PWM operation Operation .
override command.
Position/speed switching command is unavailable during PWM , Check whether an axis was not in PWM operation at the time of
606 ) Operation i o
operation position/speed switching command
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8.4 Check of Motor Failures

If the motor does not work despite there being no problem after the check according to the procedure described above, check the
following.

8.4.1 If the Motor Doesn't Work

(1) Lines between the XGB and Motor Driver

* Check whether the lines between XGB and servo motor driver are connected rightly.

« For the specifications of the input and output of XGB, refer to Chapter 2.

« For examples of wiring between XGB and the motor driver, refer to Appendix 3.

« If you use a motor driver that is not addressed in this manual, refer to the manual of that motor driver.

(2) Setting of the Motor Driver
« If there is no problem with the wiring, check whether the input pulse of the motor driver is the same as that of the XGB.
» XGB only supports the open collector type. Check whether the motor driver you are using can accommodate the type,
and check the setting of the motor driver.
(3) Check of the Motor Driver
« If no problem is found as a result of the procedure above, check whether pulse is actually supplied to the motor driver by

using the oscilloscope. If the motor driver isn't working despite the pulse actually being supplied, refer to the manual of
the motor driver and check whether there is an error of the driver.
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9.1 Positioning Instruction

Chapter9 Positioning Instruction and K area List

Instruction used in the XGB positioning is as follows.For detall, refer to ch.5.2 ~ ch5.3

Instructio - -
ns Description Conditions Remark
ORG Home starting Slot, command axis 521
FLT Float origin setting Slot, command axis 522
DST Direct starting Slot, command axis, position, speed, dwell time, M code, control word 523
IST Indirect starting Slot, command axis, step no. 524
LIN Linear interpolation starting Slot, command axis, step no., axis information 525
SST Simultaneous starting Slot, command axis, X step, Y step, Z step, axis information 526
VTP Speed/position change Slot, command axis 527
PTV position/speed change Slot, command axis 528
STP Stop Slot, command axis, DEC. time 529
SSP Pasition synchronization Slot, command axis, step no., main axis position, main axis setting 5210
SSS Speed synchronization Slot, command axis, synchronization rate, delay time 5211
POR Position override Slot, command axis, position 5212
SOR Speed override Slot, command axis, speed 5213
PSO Speed override with position Slot, command axis, position, speed 5.2.14
INCH Inching starting Slot, command axis, inching amount 5215
SNS starting step no. change Slot, command axis, step no. 5.2.16
MOF M code cancel Slot, command axis 5217
PRS Current position preset Slot, command axis, position 5.2.18
EMG EMG stop Slot, command axis 52.19
CLR Error reset, output inhabit cancel Slot, command axis, pulse output inhabit/allowed 5.2.20
WRT Parameter/operation data saving Slot, command axis, storage area selection 5221
PWM Pulse width modulation Slot, instruction axis, output cycle, off duty rate 5.2.22
» XGB positioning instructions are activated at the rising edge. That is, when the execution contact point is On, it
carried out the instruction only once. (PWM insturction is activated at the “On” level).
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9.2 Positioning Dedicated K area List

9.2.1 Positioning Deicated K area List

K area for
ltem Setting range Initial value positioning Data size
Xaxis | Yaxis
Positioning 0: Notuse, 1: use 0 K4870 | K5270 | bit
Pulse output level 2 ; h?;"r’]icctg\’/ee 0 kag71 | K5271 | bit
Pulse output mode 0: CW/CCW, 1: PLS/DIR 0 K4873 | K5273 | Bit
K4681 | K5081 .
M Code Output Mode | 0: NONE, 1: WITH 2 : AFTER 0 Ka682 | Ks082 2bit
Bias speed 1 ~ 100,000[pulse/s] 1 K450 K490 Double word
Speed limit 1 ~ 100,000[pulse/s] 100,000 K452 K492 Double word
ACC No.1 0 ~ 10,000[unit: ms] 500 K454 K494 Word
DEC No.1 0 ~ 10,000[unit: ms] 500 K455 K495 Word
ACC No.2 0 ~ 10,000[unit: ms] 1,000 K456 K496 Word
DEC No.2 0 ~10,000[unit: ms] 1,000 K457 K497 Word
ACC No.3 0 ~10,000[unit: ms] 1,500 K458 K498 Word
DEC No.3 0 ~ 10,000[unit: ms] 1,500 K459 K499 Word
ACC No.4 0 ~10,000[unit: ms] 2,000 K460 K500 Word
DEC No.5 0 ~ 10,000[unit: ms] 2,000 K461 K501 Word
S Upper Limit -2,147,483,648 ~ 2,147,483,647[pulse] | 2,147,483,647 | K462 K502 Double word
S Lower Limit -2,147,483,648 ~ 2,147,483,647 [pulse] | -2,147,483,648 | K464 K504 Double word
Backlash 0 ~ 65,535]pulse] 0 K466 | K506 | Word
Compensation
SM Limit Detect 0: No Detect, 1 : Detect 0 K4684 | K5084 | Bit
Upper/Lower limit 0: No Detect, 1 : Detect 1 K4872 | K5272 | Bit

9.2.2 K area of positioning home parameter

Dedicated K .
Data size
ltem Setting range Initial value area
Xaxis | Yaxis
Home Method 0~2 0 KA780 K5180 Bit
K4781 K5181
Home Direction 0:CW,1:CCwW 1 K4782 K5182 Bit
Home Address -2,147,483,648 ~2,147,483,647[pulse] 0 K469 K509 Double word
Home High Speed 1 ~ 100,000[pulsels] 5,000 K471 K511 Double word
Home Low Speed 1 ~ 100,000[pulse/s] 500 K473 K513 Double word
Homing ACC Time | 0~ 10,000[unit: ms] 1,000 K475 K515 Word
Homing DEC Time | 0~ 10,000[unit: ms] 1,000 K476 K516 Word
DWELL Time 0 ~ 50,000[unit: ms] 0 K477 K517 Word
JOG High Speed 1 ~ 100,000[pulse/s] 5,000 K479 K519 Double word
JOG Low Speed 1 ~ 100,000[pulse/s] 1,000 K481 K521 Double word
JOGACC Time 0 ~ 10,000[unit: ms] 1,000 K483 K523 Word
JOG DEC Time 0 ~ 10,000[unit: ms] 1,000 K484 K524 Word
Inching Speed 1 ~ 65,535[pulse/s] 100 K485 K525 Word
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9.2.3 Positioning operation data K area

Dedicated K area

Step ltem Setting range Initial Value XS Y axis Data size
Coord. 0:ABS,1:INC ABS K5384 K8384 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K5382~3 K8382~3 Bit
Control 0:POS, 1:SPD POS K5381 K8381 Bit
Method 0:SIN,1:REP SIN K5380 K8380 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K539 K839 Word
1 Address|pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K530 K830 Double word
M Code 0~65,535 0 K537 K837 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No4 0 K5386~7 K8386~7 Bit
Speed 1 ~ 100,000[pulsels] 0 K534 K834 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K536 K836 Word
Coord. 0:ABS,1:INC ABS K5484 K8484 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K5482~83 K8482~83 Bit
Control 0:POS, 1:SPD POS K5481 K8481 Bit
Method 0:SIN,1:REP SIN K5480 K8480 Bit
9 REP Step 0~ 30 (0 ~ 80 for high - end) 0 K549 K849 Word
Addresspulse] | -2,147,483,648~2,147,483,647 [pulse] 0 K540 K840 Double word
M Code 0~ 65,535 0 K547 K847 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No.4 0 K5486~87 K8486~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K544 K844 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K546 K846 Word
Coord. 0:ABS,1:INC ABS K5584 K8584 Bit
Pattern 0:END, 1: KEEP, 2: CONT END K5582~83 K8582~83 Bit
Control 0:POS, 1:SPD POS K5581 K8581 Bit
Method 0:SIN,1:REP SIN K5580 K8580 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K559 K859 Word
3 Address|pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K550 K850 Double word
M Code 0~ 65,535 0 K557 K857 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No.4 0 K5586~87 K8586~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K554 K854 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K556 K856 Word
Coord. 0:ABS,1:INC ABS K5684 K8684 Bit
Pattern 0:END, 1: KEEP, 2: CONT END K5682~83 K8682~83 Bit
Control 0:POS, 1:SPD POS K5681 K8681 Bit
Method 0:SIN,1:REP SIN K5680 K8680 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K569 K869 Word
4 Address|pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K560 K860 Double word
M Code 0~ 65,535 K567 K867 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K5686~87 K8686~87 Bit
Speed 1 ~ 100,000[pulse/s] K564 K864 Double word
Dwell 0 ~ 50,000[unit:ms] K566 K866 Word
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Step ltem Setting range Initial value nglcated K areq Data size
X axis Y axis
Coord. 0:ABS,1:INC ABS K5784 K8784 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K5782~83 K8782~83 Bit
Control 0:POS, 1:SPD POS K5781 K8781 Bit
Method 0:SIN,1:REP SIN K5780 K8780 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K579 K879 Word
5 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K570 K870 Double word
M Code 0~65,535 0 K577 K877 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K5786~87 K8786~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K574 K874 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K576 K876 Word
Coord. 0:ABS,1:INC ABS K5884 K8884 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K5882~83 K8882~83 Bit
Control 0:POS, 1:SPD POS K5881 K8881 Bit
Method 0:SIN,1:REP SIN K5880 K8880 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K589 K889 Word
6 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K580 K880 Double word
M Code 0~65,535 0 K587 K887 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K5886~87 K8886~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K584 K884 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K586 K886 Word
Coord. 0:ABS,1:INC ABS K5984 K8984 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K5982~83 K8982~83 Bit
Control 0:POS,1:SPD POS K5981 K8981 Bit
Method 0:SIN, 1:REP SIN K5980 K8980 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K599 K899 Word
7 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K590 K890 Double word
M Code 0~65,535 0 K597 K897 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K5986~87 K8986~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K594 K894 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K596 K896 Word
Coord. 0:ABS,1:INC ABS K6084 K9084 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K6082~83 K9082~83 Bit
Control 0:POS,1:SPD POS K6081 K9081 Bit
Method 0:SIN,1:REP SIN K6080 K9080 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K609 K909 Word
8 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K600 K900 Double word
M Code 0~65,535 0 K607 K907 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K6086~87 K9086~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K604 K904 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K606 K906 Word




Chapter 9 Positioning Instruction and K area List

Dedicated K area

Step Item Setting range Initial value X axis Y axis Data size
Coord. 0:ABS,1:INC ABS K6184 K9184 Bit
Pattern 0:END, 1: KEEP, 2: CONT END K6182~83 K9182~83 Bit
Control 0:POS, 1:SPD POS K6181 K9181 Bit
Method 0:SIN,1:REP SIN K6180 K9180 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K619 K919 Word
9 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K610 K910 Double word
M Code 0~ 65,535 0 K617 K917 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K6186~87 K9186~87 Bit
Speed 1 ~ 100,000[pulsels] 0 K614 K914 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K616 K916 Word
Coord. 0:ABS,1:INC ABS K6284 K9284 Bit
Pattern 0:END, 1: KEEP, 2: CONT END K6282~83 K9282~83 Bit
Control 0:POS, 1:SPD POS K6281 K9281 Bit
Method 0:SIN,1:REP SIN K6280 K9280 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K629 K929 Word
10 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K620 K920 Double word
M Code 0~ 65,535 0 K627 K927 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K6286~87 K9286~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K624 K924 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K626 K926 Word
Coord. 0:ABS,1:INC ABS K6384 K9384 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K6382~83 K9382~83 Bit
Control 0:POS, 1:SPD POS K6381 K9381 Bit
Method 0:SIN,1:REP SIN K6380 K9380 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K639 K939 Word
1 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K630 K930 Double word
M Code 0~ 65,535 0 K637 K937 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 K6386~87 K9386~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K634 K934 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K636 K936 Word
Coord. 0:ABS,1:INC ABS K6484 K9484 Bit
Pattern 0:END, 1: KEEP, 2: CONT END K6482~83 K9482~83 Bit
Control 0:POS, 1:SPD POS K6481 K9481 Bit
Method 0:SIN,1:REP SIN K6480 K9480 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K649 K949 Word
12 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K640 K940 Double word
M Code 0~ 65,535 0 K647 K947 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 K6486~87 K9486~87 Bit
Speed 1 ~ 100,000[pulsefs] 0 K644 K944 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K646 K946 Word
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Step ltem Setting range Initial value nglcated K areq Data size
X axis Y axis
Coord. 0:ABS,1:INC ABS K6584 K9584 Bit
Pattern 0:END, 1:KEEP,2: CONT END K6582~83 K9582~83 Bit
Control 0:POS, 1:SPD POS K6581 K9581 Bit
Method 0:SIN,1:REP SIN K6580 K9580 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K659 K959 Word
13 | Address[pulse] |-2,147,483,648~2,147 483,647 [pulse] 0 K650 K950 Double word
M Code 0~ 65,535 0 K657 K957 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K6586~87 K9586~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K654 K954 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K656 K956 Word
Coord. 0:ABS, 1:INC ABS K6684 K9684 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K6682~83 K9682~83 Bit
Control 0:POS, 1:SPD POS K6681 K9681 Bit
Method 0:SIN, 1:REP SIN K6680 K9680 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K669 K969 Word
14 Addressfpulse] | -2,147,483,648~2,147,483,647 [pulse] 0 K660 K960 Double word
M Code 0~65,535 0 K667 K967 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K6686~87 K9686~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K664 K964 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K666 K966 Word
Coord. 0:ABS,1:INC ABS K6784 K9784 Bit
Pattern 0:END, 1:KEEP,2: CONT END K6782~83 K9782~83 Bit
Control 0:POS, 1:SPD POS K6781 K9781 Bit
Method 0:SIN,1:REP SIN K6780 K9780 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K679 K979 Word
15 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K670 K970 Double word
M Code 0~65,535 0 K677 K977 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K6786~87 K9786~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K674 K974 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K676 K976 Word
Coord. 0:ABS,1:INC ABS K6884 K9884 Bit
Pattern 0:END, 1:KEEP,2: CONT END K6882~83 K9882~83 Bit
Control 0:POS,1:SPD POS K6881 K9881 Bit
Method 0:SIN,1:REP SIN K6880 K9880 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K689 K989 Word
16 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K680 K980 Double word
M Code 0~65,535 0 K687 K987 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 K6886~87 K9886~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K684 K984 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K686 K986 Word
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Coord. 0:ABS,1:INC ABS K6984 K9984 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K6982~83 K9982~83 Bit
Control 0:POS, 1:SPD POS K6981 K9981 Bit
Method 0:SIN,1:REP SIN K6980 K9980 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K699 K999 Word
17 | Address[pulse] |-2,147,483,648~2,147 483,647 [pulse] 0 K690 K990 Double word
M Code 0~65,535 0 K697 K997 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 K6986~87 K9986~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K694 K994 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K696 K996 Word
Coord. 0:ABS,1:INC ABS K7084 K10084 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K7082~83 K10082~83 Bit
Control 0:POS,1:SPD POS K7081 K10081 Bit
Method 0:SIN, 1:REP SIN K7080 K10080 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K709 K1009 Word
18 Addressfpulse] | -2,147,483,648~2,147,483,647 [pulse] 0 K700 K1000 Double word
M Code 0~65,535 0 K707 K1007 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K7086~87 K10086~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K704 K1004 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K706 K1006 Word
Coord. 0:ABS,1:INC ABS K7184 K10184 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K7182~83 K10182~83 Bit
Control 0:POS,1:SPD POS K7181 K10181 Bit
Method 0:SIN,1:REP SIN K7180 K10180 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K719 K1019 Word
19 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K710 K1010 Double word
M Code 0~65,535 0 K717 K1017 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No4 0 K7186~87 K10186~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K714 K1014 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K716 K1016 Word
Coord. 0:ABS,1:INC ABS K7284 K10284 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K7282~83 K10282~83 Bit
Control 0:POS, 1:SPD POS K7281 K10281 Bit
Method 0:SIN, 1:REP SIN K7280 K10280 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K729 K1029 Word
20 ' Addressfpulse] |-2,147,483648~2,147,483,647 [pulse] 0 K720 K1020 | Double word
M Code 0~65,535 0 K727 K1027 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K7286~87 | K10286~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K724 K1024 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K726 K1026 Word
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Coord. 0:ABS,1:INC ABS K7384 K10384 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K7382~83 K10382~83 Bit
Control 0:POS,1:SPD POS K7381 K10381 Bit
Method 0:SIN,1:REP SIN K7380 K10380 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K739 K1039 Word
21 | Addresslpulse] | -2,147,483,648~2,147 483,647 [pulse] 0 K730 K1030 Double word
M Code 0~65,535 0 K737 K1037 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 K7386~87 K10386~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K734 K1034 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K736 K1036 Word
Coord. 0:ABS,1:INC ABS K7484 K10484 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K7482~83 K10482~83 Bit
Control 0:POS, 1:SPD POS K7481 K10481 Bit
Method 0:SIN, 1:REP SIN K7480 K10480 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K749 K1049 Word
22 Addressfpulse] | -2,147,483,648~2,147,483,647 [pulse] 0 K740 K1040 Double word
M Code 0~65,535 0 K747 K1047 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K7486~87 K10486~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K744 K1044 Double word
Dwell 0 ~ 50,000]unit:ms] 0 K746 K1046 Word
Coord. 0:ABS,1:INC ABS K7584 K10584 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K7582~83 K10582~83 Bit
Control 0:POS,1:SPD POS K7581 K10581 Bit
Method 0:SIN,1:REP SIN K7580 K10580 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K759 K1059 Word
23 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K750 K1050 Double word
M Code 0~65,535 0 K757 K1057 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No4 0 K7586~87 K10586~87 Bit
Speed 1 ~ 100,000[pulserls] 0 K754 K1054 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K756 K1056 Word
Coord. 0:ABS,1:INC ABS K7684 K10684 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K7682~83 K10682~83 Bit
Control 0:POS, 1:SPD POS K7681 K10681 Bit
Method 0:SIN,1:REP SIN K7680 K10680 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K769 K1069 Word
24 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K760 K1060 Double word
M Code 0~65,535 0 K767 K1067 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No4 0 K7686~87 K10686~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K764 K1064 Double word
Dwell 0 ~ 50,000]unit:ms] 0 K766 K1066 Word




Chapter 9 Positioning Instruction and K area List

Dedicated K area

Step ltem Setting range Initial value X axis Y axis Data size
Coord. 0:ABS,1:INC ABS K7784 K10784 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K7782~83 K10782~83 Bit
Control 0:POS,1:SPD POS K7781 K10781 Bit
Method 0:SIN,1:REP SIN K7780 K10780 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K779 K1079 Word
25 | Addresslpulse] | -2,147,483,648~2,147 483,647 [pulse] 0 K770 K1070 Double word
M Code 0~ 65,535 0 K777 K1077 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No4 0 K7786~87 K10786~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K774 K1074 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K776 K1076 Word
Coord. 0:ABS,1:INC ABS K7884 K10884 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K7882~83 K10882~83 Bit
Control 0:POS,1:SPD POS K7881 K10881 Bit
Method 0:SIN, 1:REP SIN K7880 K10880 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K789 K1089 Word
26 Addressfpulse] | -2,147,483,648~2,147,483,647 [pulse] 0 K780 K1080 Double word
M Code 0~65,535 0 K787 K1087 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No4 0 K7886~87 K10886~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K784 K1084 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K786 K1086 Word
Coord. 0:ABS,1:INC ABS K7984 K10984 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K7982~83 K10982~83 Bit
Control 0:POS,1:SPD POS K7981 K10981 Bit
Method 0:SIN,1:REP SIN K7980 K10980 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K799 K1099 Word
27 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K790 K1090 Double word
M Code 0~65,535 0 K797 K1097 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K7986~87 K10986~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K794 K1094 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K796 K1096 Word
Coord. 0:ABS,1:INC ABS K8084 K11084 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K8082~83 K11082~83 Bit
Control 0:POS,1:SPD POS K8081 K11081 Bit
Method 0:SIN,1:REP SIN K8080 K11080 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K809 K1109 Word
28 | Addressfpulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K800 K100  |Doubleword
M Code 0~65,535 0 K807 K1107 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K8086~87 K11086~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K804 K1104 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K806 K1106 Word
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Coord. 0:ABS,1:INC ABS K8184 K11184 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K8182~83 K11182~83 Bit
Control 0:POS, 1:SPD POS K8181 K11181 Bit
Method 0:SIN, 1:REP SIN K8180 K11180 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K819 K1119 Word
29 | Addresslpulse] | -2,147,483,648~2,147 483,647 [pulse] 0 K810 K1110 Double word
M Code 0~ 65,535 0 K817 K117 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 K8186~87 K11186~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K814 K1114 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K816 K1116 Word
Coord. 0:ABS,1:INC ABS K8284 K11284 Bit
Pattern 0:END, 1: KEEP, 2: CONT END K8282~83 K11282~83 Bit
Control 0:POS, 1:SPD POS K8281 K11281 Bit
Method 0:SIN, 1:REP SIN K8280 K11280 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K829 K1129 Word
30 Addressfpulse] | -2,147,483,648~2,147,483,647 [pulse] 0 K820 K1120 Double word
M Code 0~ 65,535 0 K827 K1127 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No4 0 K8286~87 K11286~87 Bit
Speed 1 ~ 100,000[pulsefs] 0 K824 K1124 Double word
Dwell 0 ~ 50,000]unit:ms] 0 K826 K1126 Word
Coord. 0:ABS,1:INC ABS K23484 K28484 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K23482~83 K28482~83 Bit
Control 0:POS, 1:SPD POS K23481 K28481 Bit
Method 0:SIN,1:REP SIN K23480 K28480 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K2349 K2849 Word
31 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K2340 K2840 Double word
M Code 0~65,535 0 K2347 K2847 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No4 0 K23486~87 K28486~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K2344 K2844 Double word
Dwell 0 ~ 50,000]unit:ms] 0 K2346 K2846 Word
Coord. 0:ABS,1:INC ABS K23584 K28584 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K23582~83 K28582~83 Bit
Control 0:POS,1:SPD POS K23581 K28581 Bit
Method 0:SIN, 1:REP SIN K23580 K28580 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K2359 K2859 Word
32 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K2350 K2850 Double word
M Code 0~ 65,535 0 K2357 K2857 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No4 0 K23586~87 | K28586~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K2354 K2854 Double word
Dwell 0 ~ 50,000]unit:ms] 0 K2356 K2856 Word
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Coord. 0:ABS,1:INC ABS K23684 K28684 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K23682~83 K28682~83 Bit
Control 0:POS, 1:SPD POS K23681 K28681 Bit
Method 0:SIN, 1:REP SIN K23680 K28680 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K2369 K2869 Word
33 | Addresslpulse] |-2,147,483,648~2,147 483,647 [pulse] 0 K2360 K2860 Double word
M Code 0~ 65,535 0 K2367 K2867 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 K23686~87 K28686~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K2364 K2864 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K2366 K2866 Word
Coord. 0:ABS,1:INC ABS K23784 K28784 Bit
Pattern 0:END, 1: KEEP, 2: CONT END K23782~83 K28782~83 Bit
Control 0:POS, 1:SPD POS K23781 K28781 Bit
Method 0:SIN, 1:REP SIN K23780 K28780 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K2379 K2879 Word
34 Addressfpulse] | -2,147,483,648~2,147,483,647 [pulse] 0 K2370 K2870 Double word
M Code 0~ 65,535 0 K2377 K2877 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No.4 0 K23786~87 K28786~87 Bit
Speed 1 ~ 100,000[pulsefs] 0 K2374 K2874 Double word
Dwell 0 ~ 50,000]unit:ms] 0 K2376 K2876 Word
Coord. 0:ABS,1:INC ABS K23884 K28884 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K23882~83 K28882~83 Bit
Control 0:POS, 1:SPD POS K23881 K28881 Bit
Method 0:SIN,1:REP SIN K23880 K28880 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K2389 K2889 Word
35 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K2380 K2880 Double word
M Code 0~ 65,535 0 K2387 K2887 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No4 0 K23886~87 K28886~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K2384 K2884 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K2386 K2886 Word
Coord. 0:ABS, 1:INC ABS K23984 K28984 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K23982~83 K28982~83 Bit
Control 0:POS,1:SPD POS K23981 K28981 Bit
Method 0:SIN, 1:REP SIN K23980 K28980 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K2399 K2899 Word
36 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K2390 K2890 Double word
M Code 0~ 65,535 0 K2397 K2897 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K23986~87 K28986~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K2394 K2894 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K2396 K2896 Word
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Coord. 0:ABS,1:INC ABS K24084 K29084 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K24082~83 K29082~83 Bit
Control 0:POS, 1:SPD POS K24081 K29081 Bit
Method 0:SIN,1:REP SIN K24080 K29080 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K2409 K2909 Word
37 | Addresslpulse] | -2,147,483,648~2,147 483,647 [pulse] 0 K2400 K2900 Double word
M Code 0~65,535 0 K2407 K2907 Word
A/D No. 0:No.1,1:No.2,2:No.3,3:No4 0 K24086~87 K29086~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K2404 K2904 Double word
Dwell 0 ~ 50,000[unit:ms] 0 K2406 K2906 Word
Coord. 0:ABS, 1:INC ABS K24184 K29184 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K24182~83 K29182~83 Bit
Control 0:POS,1:SPD POS K24181 K29181 Bit
Method 0:SIN, 1:REP SIN K24180 K29180 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K2419 K2919 Word
38 Addressfpulse] | -2,147,483,648~2,147,483,647 [pulse] 0 K2410 K2910 Double word
M Code 0~65,535 0 K2417 K2917 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No4 0 K24186~87 K29186~87 Bit
Speed 1 ~ 100,000[pulsefs] 0 K2414 K2914 Double word
Dwell 0 ~ 50,000[unit: ms] 0 K2416 K2916 Word
Coord. 0:ABS,1:INC ABS K24284 K29284 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K24282~83 K29282~83 Bit
Control 0:POS, 1:SPD POS K24281 K29281 Bit
Method 0:SIN,1:REP SIN K24280 K29280 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K2429 K2929 Word
39 | Address[puise] | -2,147,483,648~2,147,483,647 [pulse] 0 K2420 K2920 Double word
M Code 0~ 65,535 0 K2427 K2927 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No4 0 K24286~87 K29286~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K2424 K2924 Double word
Dwell 0 ~ 50,000[unit: ms] 0 K2426 K2926 Word
Coord. 0:ABS,1:INC ABS K24384 K29384 Bit
Pattern 0:END, 1:KEEP, 2: CONT END K24382~83 K29382~83 Bit
Control 0:POS, 1:SPD POS K24381 K29381 Bit
Method 0:SIN,1:REP SIN K24380 K29380 Bit
REP Step 0~ 30 (0 ~ 80 for high - end) 0 K2439 K2939 Word
40 Address[pulse] |-2,147,483,648~2,147,483,647 [pulse] 0 K2430 K2930 Double word
M Code 0~65,535 0 K2437 K2937 Word
AD No. 0:No.1,1:No.2,2:No.3,3:No4 0 K24386~87 | K29386~87 Bit
Speed 1 ~ 100,000[pulse/s] 0 K2434 K2934 Double word
Dwell 0 ~ 50,000[unit: ms] 0 K2436 K2936 Word
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Chapter 10 Motor Wiring Example
10.1 Stepping Motor Wiring Example

Here describes wiring example between XGB and stepping motor.
In case of using stepping motor not described here, refer to relevant driver’s user manual.

(1) Connection to a stepping motor driver (DC5V Power)

Max.2m
XGB PLC l ) (oed
| | seppngmotrciier
Soral Cho | ot
Pulse P20 | P21 CW-
Common  |COMO|COML1| CW+
Direction P22 | P23 | | CCw-
Common  |COM2|COM2) J‘ : 1 CCW+
+24Vinput | Dc24v | DC24v |——4 DCsv
lotet

06 P04 | P06 v (Noe 1) TIVING
Oiign P05 | PO7 o CoM
Lowlmt P00 | PO2 o o—4¢
Upperlimt PO1 | PO3 o____o0—4¢

(Note3) [ Emg Sop Input contact a0 4
Common | COMO(npu) ol bev

(2) Connection to a stepping motor driver (DC24V Power)

XGBPLC | e 2n J e
| | Stepping motor driver

Signal cho [ cnu
Puse P20 | P21 OW-
Common  [comafcomy] | { K 12w oy oW+
Direction P22 | P23 COW-
Common _|com2|com2] l | EXYZ COW+
[-2avinpit | pozav| ooz D2y
DOG Po4 | P06 i (Nate1) TIMING
Oigh Pos | Po7 0 o COM
Lowlimit PO | P2 ———0— 09
Hohimt POl | PO3 f——a 04

(Note3) | Emg sop Input contact f——————a—__o—4
Common | COMO(Inpuf) - ezl

(Notel) In case of VEXTA PKD, timing output is on every time a motor rotates 7.2 degrees. For precise home return, timing output and
origin sensor should be structured by AND circuit. Depending on a system’s features, it is recommended to use home return
only by DOG signal or origin sensor by origin signal (XGB origin input rating is DC 24V).

(Note2) Connect resistors suitable for the driver in series if DC24V is used.

(Note3) Although origin, DOC, upper/lower limit signals are with fixed contact, it may be used for general input if they are not used.
Emergency stop is available by the command (EMG).

(Note4) In case of XGB standard type, since only pulse + direction mode is available, change input mode of stepping motor driver to 1
phase input mode.

(Note 5) The above figure is example of XGB standard type. For high-end type, Origin, DOG, upper/lower limit input contact point is

different with standard type.
. ON
N oN ——
Rotating direction input oFf oW cow
CcwW
lofor operation ////// /
Motor operati /////////
CCcw
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10.2 Servo Motor Wiring Example

Here describes wiring example between XGB and servo motor.
In case of using servo motor not described here, refer to relevant driver’s user manual.

(1) Connection to a servo motor driver (MR-J2/J2S-[]A)

MRJI2S A
3 TEL
Power supply P 4
3-phase 200VAC g
Off by servo On signal
Lessthan Max. 2m Cutoff by alam signal
XGB-PLC ‘ by g Detector
oN2
_ocav,
Sigrdl co | ot
Puse P20 | P21 | PP 3 L
Common | coM| com >, SG 10
Diecion | P22 | P23 |/ NP 2
Common | com| com —
“24VInpl_| DC24| DC24 = OPC 1.1
J COM 9
o) ottt
DOG P04 | P06 3 (7]
HOVE P05 | PO7 G 1 o
note(2) Lm\emn.l P00 | PO2 SD Plate I 0 { ( ) RD
Uperink | POL | PO3 > =) J )
Emgstp Ipt  |——o T G |{ GND| p,
GND
n LG Computer
Common | COMO(nput) |—— |- bev 3 S ., 7 |: RS
5 G s
CNIE DR
ES; Eon" Emg siop ENG 5 |: R
b oo N I"son 5
o R I'mes 14
o i"’p""“lv 2l contrl PC 8 2 GND
P L e 9 3 RS ,l 10k Max 10mA
3 Opa‘atmlmlt‘ __ ) I [ e A
3 _Reverse operation imit =y = = | 10k
SG 10 Pl
SG 20
DD 3
COM 13
RAI—2IM 18
Ermor RAZ
75P 19
Zero speed detection
RAS™TC 3

Intorcue imit

M PR 1

Analog torque limit "
+10VIMax.imit A 2
G 1
Plate

(Notel) The rating of XGB origin input is DC24V. Make sure to connect the open  collector output of a driver.

(Note2) Although origin, DOC, upper/lower limit signals are with fixed contact, it may be used for general input if they are not used.
Emergency stop is available by the command (EMG).

(Note3) In case of XGB standard type, since only pulse + direction mode is available, change input mode of servo motor driver to 1 phase
input mode.

(Note4) The above figure is example of XGB standard type. For high-end type, Origin, DOG, upperlower limit input contact point is

different with standard type. -
Pulse input OFF % % % @ @ % % %

ON ——————————
Rotating direction input cow
9 P! OFF cw

Motor operation
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(2) Connection to a servo motor driver (FDA-5000 AC Servo Driver)

10-3

(Note2)

XBM-DN16A/32S Max. 2m J (Noted)
| FDA5000
Soral Cho | cht (Noted)
Puise P20 | P21 10 | PAN
Common  Jcomo|com] | 15K L2 1| PPRN
Direcion | P22 | P23 12 |PRN
| P PV 4 [Tskvaw | 9 | PPRN
Common | COM2|COM: < 15K L2
+24V Input DC24v | DC24v
1
5 | PZO+
Qign P04 | P06 (Notel) | e
PEE—— T
DOG P05 | PO7 o <+—— | 22 |INPOS
Lowimt | Po0 | P02 <« 47 [OSPEED
Hohimi POL | P03 1 8 [BRAE
Emg.sop Input contact a o +— 20 ALARM
«—— |45 [ACODE0
Common | COMO(Inpu) B> P24V <+——— 19 |ACODEL
«— 2 Jacoe
24| GND24
| 25 | GND24
o 18 | SVOnEN
o o 38 | CR
5 15 | cowlm
o o 20 | owm
5 39 | ESTOP
. o o 38 | ALVRST
246 5 1 [ PPL
o o 14 | TUM
29 | +2N

(Notel) The rating of XGB is 24VDC. If it is line driver output, contact is not connected. In the case, use a convert from line driver output to open
collector output or use home return only by DOG signal/origin sensor of origin signal.
(Note2) Although origin, DOC, upper/lower limit signals are with fixed contact, it may be used for general input if they are not used. Emergency
stop is available by the command (EMG).

(Note3) If using DC24V, make sure to connect resistor suitable for a driver (1.5K,1/2W) in series.

(Note4) Since the positioning pulse of XGB forward/reverse-rotates by the rotation direction as in the below figure, make sure to change the
input mode of a servo motor driver into 1 phase input mode prior to use.

ON

Pulse input
OFF

OM
Rotating direction input
OFF

Motor operation

ccw

7

ccw
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(3) Connection to a servo motor driver (XGT Servo XDA-S)

Servo motor
XGT SERVO
R
PowerAC 3 5 XDA-8
T
200~230v
50/60Hz I
. jc: t
XBM-DH==5
— 24y 39
¥ CHD24
Input Common
Lower limit
Upper limit +2a
Emergency stop
Note2 Origin — 5 I
DOG
Extemal power
input terminal
Pulse | pag
Direction
PEE
Output Common coM

(Notel) The rating of Origin input for XGB stand type is 24VDC. If it is line driver output, contact can't be connected. In the case, use a convert from line
driver output to open collector output or use home return only by DOG signal/origin sensor of origin signal.

(Note2) Although origin, DOC, upper/lower limit signals are with fixed contact, it may be used for general input if they are not used. Emergency stop is
available by the command (EMG).

(Note3) The above wiring is applied when P07-01=27(positioning mode)

(Note4) Since only pulse + direction mode is available for XGB standard type, make sure to change the input mode of a servo motor driver into pulse +
direction mode prior to use

(Note5) In the above wiring, Axis X of XGB standard built-in positioning is used.
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10-5

(4) Connection to a servo motor driver (XGT Servo XDL-S)

DC 24i||_I/O' Power XDL-S
XBM-DN**S (XGT Servo Drive)
Open Collector
©Op ) +24V O—@ *—>GND24 +24V IN
N +24V IN 2=1)
I | L lstrcom (POU38 [ALARM=
| |
| | 39 | ALARM- |
— j—‘;. l l —— e 43 | zspp_|
Pulse P20 } } PF- _R'_(__:
| ] ! : | IR DO4)
T | [ —{ 44| BRAKE
= ] e g
Direction [ P22] R =] {—EE
EETvI g | I ) {15 | Ao1 ]
Common I I I Encoder Z-axis
| | Output {12 | a0z |
70 4
| | {
—| 25 GND24|
| | /Z0 5
: : ;5.?5“ Note2) [ = | TLMmT
L Digital Input : *
| | g (Note 1,2) * | AMT
HOME [P05 o o | o Tor T 45 DIA = | INSPD
DOG | P04 Lo o | _FCD_ EMG 18 DI9 | WARN
Gt L P01 | | cwLUM | 19 DI8
o7 Limit H _[POO je | T o—] cowlM | 20 ElF;
DI6
i —ra/o— DIR | 46
i e ) IR g, gy ML I ey
: —I-o/o— EGEARL | = |—(24) Analog Output
DI3
[T . | EoEARY - 28 |MONITL
i sy i 29 |MONIT2
: e e—{svon [ @ el =T oD
l I PCON | * CN1 34 | +12vA
: : GAINZ | = 35 | -12VA
| | 1;\:4_(\_;[11 — Encoder Pulse Output
I v v I
ZCLAMP | =
I N EEN
| : SPD2 22 30 BO
[ SPDI | 23
I | (53] 31 /BO
| | I RDY+ 40
36 SG
I [ov | o Cee | sc 1]
| | (DOS)
GND | 24
PR
Analog m ‘
Torque Il
Limit
G

3

% This picture is based on 1-axis. For more information about 2-axis wiring, refer to

pin information.

(Notel) Input Signal DI1~DIA, Output Signal DO1~DOS5 is assigned initial signal from  factory shipment
(Note2) ** Not assigned Signal. Allocation can be changed by setting servo parameter
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Chapter 1 Built-in FEnet communication

Part 4 Communication

Part 5. Built-in communication functions describes the specifications, performance and operation methods of
2port FEnet and RS-232C, RS-485 communication, Web server function embedded in XGB high performance
small-sized PLC basic unit.

Chapter 1 Built-in FEnet communication

1.1 Outline

Ethernet is the international standard registered to IEEE (Institute of Electrical and Electronics Engineers),
which controls data transfer through CSMA/CD  (Carrier Sense Multiple Access/Collision Detection).

Ethernet can transmit data at the speed of10 Mbps and 100 Mbps and it is stated as ‘Fast Ethernet' in the
standard. The speed of Fast Ethernet can be expressed as 10 BASE-T, 100 BASE-T. ‘T' means the twisted
pair wire. In the case of 100 BASE-T, for stable communication with high speed, the specification of the cable to
be used is defined and standardized cables are recommended.

The built-in FEnet of XGB high performance small-sized PLC basic unit has various applications based on the
standard so it provides excellent functions and performance for a user.

This chapter describes the functions of 2 ports FEnet embedded in XGB high performance small-sized
PLC basic unit. For expansion communication modules, refer to the manual of each module.

1.1.1 Characteristics

XGB high performance basic unit's built-in FEnet provides 2 ports with a switch so a user can easily
configure various topologies without other devices. In addition, it supports the FTP (File Transfer Protocol)
function and you can access to the SD card through FTP to download the file.

The built-in FEnet's main characteristics are as below.

1) Supporting IEEE 802.3u standard
2) Supporting high speed link for high-speed data communication between LS ELECTRIC modules
- Providing the parameter setting program (XG5000)

- Transmission of the maximum 32 blocks X 200 words, reception of the maximum 32 blocks X 200

words, transmission‘reception of maximum 64 blocks X 200 words)

3) 16 modules and communications are maximally available apart from the high speed link.
4) Supporting the loader service (XG5000) through Ethernet
- Dedicated TCP/IP PORT: 2002 allocations

1-1



Chapter 1 Built-in FEnet communication

5) Easy connection with other companies’ systems through P2P communication and XG5000
- Variable READMWRITE service is available: Using the Dynamic Connection functions
6) Auto Negotiation
- Supporting 10/100BASE-TX media auto setting
7) Auto-MDIX  (Using HP Auto-MDIX)
- Function to assort the cross cable and straight cable automatically
8) Supporting the SD card access through FTP
- You can download the data log file through FTP client in a remote site.
9) 2 ports interface with a built-in switch
- Line topology configuration is available.
- Supporting the Auto-Forwarding function
10) Supporting various communication functions
- System access through public network
- Supporting LS ELECTRIC protocol (XGT) and other companies’ protocols (Modbus TCP/IP)
(dedicated service)
- Supporting the simple and convenient client function for communication between LS ELECTRIC
communication modules and communication with other companies’ modules
- XGT, Modbus TCP, user-defined P2P client function
- Providing the host Enable table for upper PC (MMI) and communication security
- Supporting Dynamic Connection/Disconnection through P2P service
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1.2 Specifications

1.2.1 Performance Specifications

1) Transmission Specifications

ltems Specifications Remarks
Transfer rate Auto/10Mbps/100Mbps
Transfer mode Base band
Flow control HALF/FULL
Modulation method NRZI 4B/5B coding
Transformer CT 11 node— hub
Transm | Maximum distance between nodes 100 m
ission Minimum. distance between nodes 1m or more"™”’
Maximum segment length -
specific | Maximum number of nodes Hub access
ations | Node distance -
Maximum protocol size Data 512 bytes
Communication zone access method CSMA/CD
Frame error check CRC 32
Communication channel 1 Channel, 2 Port
Ethernet switch Unmanaged Switch built-in

*Notel) When using a cable of less than 1 m, the SNR (Signal to Noise Ratio) decreases due to the influence of reflected waves,
which may cause Link Down or packet loss.

2) Maximum number of channels

ltems Specifications Remarks
Maximum Server access XGT dedicated or Modbus: 4 channels
7 channels Remote 1/2-stage: 1channel(independently)
channel i
FTP: 1 channel

3) Performance specifications by communication service

Specifications
[tems Communicati

Driver Port No. Remarks
on method
TCP/IP 2004
Dedicated | < SV UDP/IP 2005 it f;ﬁ%ﬂs
'L:J Modbus TCP server | TCP/IP 502 P
High = Up to 64 blocks
IC\I: speed link i UDP/P 2006 = 200 words per block
. TCP/IP 2004
T XGT client UDP/IP 2005 - Uo i3 chanmel
P2P | Modbus TCP client TCP/IP 502 p1o S channeis
@) . = Upto 512 bytes
N User-defined frame TCPIP Customized
UDP/IP Customized
Server TCP/IP 2002 = Up to 1channel
Remote -
Client TCP/IP 2002 = Up to 1channel
Auto Scan - UDP/IP 2007,2008 = Up to 2channel
SNTP Client UDP/IP Customized = Up to 1channel
SMTP Client TCP/IP 25(re|a_ly) = Up to 2channel
Customized
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4) Performance specifications of diagnosis function

ltems

Specifications

Diagnosis
function

Information of built-in

high speed link exchange number/whether using
DHCP
IP address/MAC address

communication functions module status/presence of system parameters
Group status/media setting value
hardware/software version
: Number of transmitted packets/ Number of received
Dedicated :
: packets / Number of error packets / status drive
service :
setting
Status by Number of transmitted/received packets
service High speed link | high speed link flag
(RUN, link, Mode, Status, TRX, Error)
, Connection status / service status
P2Pservice

service count / error count

Total number of

Media received
information packets BROAD, MULTI, UNI, UDP, ARP, packet drop
Packet rate per
second
Ping Test IP Address / Number of settings / Timeout
Auto-Scan Not available
5) Available PLC Area
(1) XBC Series(MK type)
AREA Device Type Size(Word) Remark

P PO — P2047 2048 Read, Write Enable
M MO — M2047 2048 Read, Write Enable
K KO —K8191 8192 Read, Write Enable
E FO-F219 200 Read Enable

F200 — F2047 1848 Read, Write Enable
T TO-—-T2047 2048 Read, Write Enable
C C0-C2047 2048 Read, Write Enable
L LO — L4095 4096 Read, Write Enable
N NO — N10239 10240 Read Enable
D DO — D19999 20000 Read, Write Enable
U U00.00 — UOB.31 384 Read, Write Enable
4 Z0-27127 128 Read, Write Enable
R RO - R16383 16384 Read, Write Enable
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1.2.2 Names and roles of built-in FEnet parts

XEB HER=DMIZH
an =
18

{L(:‘g? | L
pome [
MODE 8/W R

No. Name Details

Displays the status of modules and communication.

Item Color Operation details of each status
Normal Linked with the
ON . connected device
connection
normally
@ | LED display part | | LINK/ACT | Yellow OFF ((;rcr)grectlon No connected device
Flickering During o Flickering in case RX,
communication | TX occur
ON 100BASE-T In progress at 100Mbps
SPEED Green OFF 10BASE-T In progress at 10Mbps
FEnet
@ | communication | FEhet communication connector (RJ 45)
connector
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1.2.3 Cable Specifications

1) Classification of cables

For 100 BASE-TX, T’ indicates ‘a twisted wire is applied’ and ‘X’ indicates the kinds of twisted wires for
classification. ‘TX’ uses an unshielded twisted pair wire 5 (UTP 5) or shielded twisted pair wire ; ‘T2’ uses
an unshielded twisted pair wire 3 (UTP 3); ‘T4’ uses the unshielded twisted pair wire 3, 4,5 (UTP 3, 4, 5).

The built-in FEnet specifies 100 BASE-TX and adopts the UTP cables of more than Category 5.
The cables can be classified as below.

ltems Names Remarks
. . Up to 200MHz
UTP (or U.UTP) Cable .for unshielded - high Sound + information (Data)+ow-grade
speed signal . .
video signal
Up to 100MHz
Considering electromagnetic interference
FTP (or S.UTP) Cable with shielded core only | (EMI) and electronic stability
Sound + information (Data)+low-grade
video signal
Dual Shielded, pair individual gg}‘; dSOOJ':"HZinformaﬁon (oatayVideo
STP (or S.STP) twisted and cable with shield | .
core only signal
Substitute for the coaxial cable of 75Q

XGB FEnet does not support AUI (10BASE-5).

(1) In the case of twisted pair cable unit (more than Category 5) adopts the hub of 100Mbps and it can
be used with the zone of 10Mbps (less than Category3) but at this time, the network speed is
limited to 120Mbps so be careful for system installation.

(2) Both twisted cables and straight cables can be applied.

(3) UTP : Unshielded Twisted Paired Copper Cable
-FTP: (Overall) Foiled Twisted Paired Copper Cable
-STP: (Overall) Shielded (and Shielded Individually Pair)Twisted Paired Copper Cable

(4) Patch Cable (or Patch Cord)
In order to enhance the UTP 4-paired cable’s flexibility, the conductor with twisted wire can be used
instead of a solid conductor; used standard specification and material is Un-coated AWG 24
(7/0203A). Namely, the diameter of an element wire is 0.203mm and the element wire is
standardized with the structure of 1+6 and it is made of annealed copper wire.
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2) Classification by using frequency

e Using frequency Transfer rate
Classification (MHz) (Mbps) Use
Category 1 Sound frequency 1 =Telephone network  (2Pair)
Category 2 4 4 =Multi-Pair communication cable
»Telephone network + computer
Category 3 16 16 network
=Computer network transfer rate Up
Category 4 20 20 = ow-loss communication cable
Category 5 and =Digital telephone network +computer
expanded 100 100 network
category 5 = ow-loss, broadband cable
Category 6 250 ~500 10G »10G BASE-T Cable
Category 7 600~ 10G =appropriate foe STP

Now, Category 3, 5, En-Category 5 and Category 6 are widely used domestically and internationally.
Category 4 disappeared due to emergence of Category 5 and Category 7 that is the STP structure is
still at a development stage worldwidely.

3) Example of Category 5 twisted pair cable (UTP) (CTP-LAN5)

ltems Unit Value
Conductor resistance okm 935
(Max.)
Ins_ulatlon resistance MO-km 2500
(Min.)
Withstand voltage V/minute AC 500
Characteristic Q (1~100MHz) 100+ 15
impedance
Less than | 10MHz 6.5

Attenuation dB/100m 16MHz 8.2

20MHz 9.3
Near-end crosstalk | Less than 10MHz ndl
attenuation dB/100m 16MHz 44

20MHz 42

<UTP cable specifications>
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1.3 Specifications of installation and a trial run

1.3.1 Example of FEnet installation

XGB

HER3
(Network)

1]
]
1]
i)

0
O

oo [

1.3.2 Instructions to install cables

In the case of 10/100 BASE-TX, the maximum length between nodes is 100m (distance between this
module and the hub). Generally, a hub uses the straight cable made of twisted transmission (TD) and
reception (RD)internally. If you connect these 2 basic units, they can be used regardless of cable types

since the built-in FEnet interface supports Auto-MDIX.

You can connect the signal lines of straight cables and cross cables as below.

(1) Straight cable
8 8
7 7
6 | e b o | 6
5 5
4 ] 4
white hi
- 3 [ - » e | 3
[ 2 | yelon < P yelow | o
white P uhi ——
. _]_ ;;Tm. - al :3@7;- 1
(2) Cross cable
8 8
7 7 [—
B | areen O A — |
5 5 [
4 white white 4
1 3 | reen yetiow | 3
] 2 | velow preen | 2
| —— T whie | 1
L Myellow fgreen

8 pin RJ45 plug

(1) Separate the hub'’s power supply from the PLC'’s power supply.

(2) For termination and manufacture, installation of cables, contact the professional manufacturers.
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1.3.3 Instructions to install the UTP

Use the UTP cable that meets the characteristics of Category-5. Be careful not to exceed the cable’s
tensile force by constraint during wiring. When stripping the cable’s sheath, strip it by the length to be
connected and be careful not to damage the insulator.

When installing the UTP cable, keep the proper distance between the EMI source and the UTP cable.

Minimum separation distance
Conditions Less than More than
20kvA | ZPKVA | T50kva
In case the unshielded power line or el_ectnc equipments 127 mm 305 mm 610 mm
are open or close to the non-metallic pipes.
In case the unshielded power line or glegtnc equipments 64 mm 152 mm 305 mm
are open or close to the buried metallic pipes.
In case the power line of the buried metallic pipes (or
equivalent shielded ones) is close to the buried metallic | - 76 mm 152 mm
pipes.
Transformer /electric motor fluorescent light 1,016 mm /305 mm
< Separation distance by conditions when installing the UTP cable>
Items Color Operation details of each status
ON Normal connection Linked with the connected device normally
LINK/ACT | Yellow OFF gﬁzrr:ectlon error No connected device
Flickering g Flickering in case RX, TX occur
communication
ON 100BASE-T In progress at 100Mbps
SPEED Green OFF 10BASE-T In progress at 10Mbps
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1.3.4 How to make atrial run

1) Setting procedures of the product before operation
It describes the installation of the product and procedures before operation. If the installation of the
product is completed, install and set up the system based on the below procedures.
Refer to the following items to be checked before operating the system with the built-in FEnet.

2) Communication interface

Items to be checked
Installation and execution, operation of XG5000
Access Status of communication cables (Only when the cable is accessed)

3) Trial run sequence

Startup

Apply the power:
(1) Check input power.
(2) Check the communication cable access.
(3) Apply the power.
(4) Check whether the power LED is turned on.
(5) Check the LED status of the basic unit
- In case of abnormal status, refer to ‘Troubleshooting’ of the basic unit manual.
(6) Check whether the status of the LINK LED is normal.
- In case the LED is turned off despite connecting the line to the cable, refer to
‘Troubleshooting’ of the basic unit manual.
(7) After setting the system parameters correctly, download them.

4) Instructions for system configuration
When you configure the system with XGB'’s built-in FEnet, refer to the below for installation.
(1) Check the basic factors required for system configuration and select the proper communication
interface.
(2) Choose the dedicated cable for communication modules.
(3) When installing communication cables, check whether the connector pins are damaged or not.
(4) For expansion communication modules besides built-in communication, the maximum of 4 stages can
be equipped within the number of stages as below.
(2EA of existing communication expansion modules, 2 EA of high speed communication interfaces for
XGB high performance basic unit can be equipped)
The following table shows the number of expansion stages for each basic unit type.

XBC XEC XBM
Type Sup_er Premium | Standard Sup'er Premium | Standard | Moduler
premium premium
Maximum
number of
expansion 10-stage | 10-stage | 7-stage | 10-stage | 10-stage | 7-stage | 7-stage
stages

(5) When installing modules, lock the modules after equipping the relevant slot without accessing the
communication cable. In case the device is not locked up, interface error with the basic unit may occur.
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5) Instructions for network configuration
(1) The IP addresses of devices should be different. If the IP addresses are overlapped, communication
will not work normally.
(2) Set up the different exchange numbers for each station to use the high speed link service.
(3) Use the specified communication cables. Otherwise, communication problems may occur.
(4) Check whether the cables are disconnected or shorted before installing the communication cables.
(5) Fix them tightly until the communication cable connector clicks
(6) In case the cable access is unstable, it may cause serious communicable problems.
(7) For wiring, separate the communication cables from the power line or inductive noise.
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1.4 Configuration of FEnet communication system

XBM's built-in FEnet supports open Ethernet so you can configure the network by connecting with LS

ELECTRIC and other companies’ PLCs, PCs. Some examples of network system configurations are
represented as below.

1.4.1 Mixed network configuration

OO0 O

Il
1l
Ll

m mfy

[Fig.1.4.1] System configuration diagram

"

XGB's built-in FEnet accesses LS ELECTRIC PLC, other companies’ PLCs, PCs, etc. through the network.

You can configure the system by using dedicated communication, Modbus TCP/IP, user-defined frame,
high speed link communication.

1.4.2 Network configuration through XGB PLC

N
— \(\m

[Fig. 1.4.2] System configuration diagram

XGB's built-in FEnet can access to 1:1 communication or network and perform 1:N communication by

using cross cables or straight cables. You can transmit and receive the data through the dedicated services,
Modbus TCP/IP, user-defined frame and high speed link communication.

1-12
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1.4.3 Network configuration through XGB PLC and MMI

[Fig.1.4.3] System configuration diagram
For communication between XGB's built-in FEnet and the PC, 1:N communication is available by
assessing to 1:1 communication or the network using cross cables or straight cables. You can transmit and
receive data in the PC by using XG5000 or MMI. In addition, through XG5000, you can make, download,
upload the program and parameters and transmitreceive data through dedicated services, Modbus
TCP/IP, user-defined frame.

1.4.4 Network configuration between LS ELECTRIC modules

[Fig.1.4.4] System configuration diagram
You can configure the system by using XGB's built-in FEnet and XGK PLC's FEnet I/F expansion
modules. 1:N communication is available through 1:1 communication using cross cables or accessing to
network. You can transmit and receive the data through the dedicated services, Modbus TCP/IP, user-
defined frame and high speed link communication.

1.4.5 Network configuration using XGB PLC and other companies’ PLCs

W
= \\ L

[Fig.1.4.5] System configuration diagram
XGB's built-in FEnet can communicate with other companies’ PLCs, HMIs, MMIs. 1:N communication is
available through 1:1 communication using cross cables or accessing to network. For communication, the
PLCs should have the same protocaol.
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1.5 Protocols for each service

XBM high performance basic unit's built-in FEnet interface supports Ethernet(open Ethernet), so you can
configure the network by connecting with LS ELECTRIC and other companies’ PLCs, PCs.

For communication after network configuration, make sure to set up IP, parameters of each PLC, protocols.
The protocols supported by the built-in FEnet are XGT dedicated, Modbus TCP/IP, user-defined frame, File
Transfer Protocol (FTP).

Each protocol is operated by the server or client and dedicated server, P2P functions communicate based
on designated protocols.

Specifications
ltems Driver Communicat Port No. Remarks
on method
XGT server TCP/IP 2004 Up to 4channels
Dedicated UDP/IP 2005 b
Upto 512 bytes
Modbus TCP server | TCP/IP 502
XGT client TCP/IP 2004
UDP/IP 2005 Up to 3ch |
p2p Modbus TCP client | TCP/IP 502 P10 schanneis
. - Up to 32 blocks
Communi- . TCP/IP Customized
. User-defined frame :
cation UDP/IP Customized
function 2007 (list)
Up to 2ch |
Auto Scan - UDP/IP 2008(Informa po schanneis
tion)
. . Up to 1ch |
SNTP Client UDP/IP Customized | ~P 0 ~channes
SMTP Client TCP/IP 25(Relay) | Up to 2channels
Customized

[Table 1.5.1] Protocols by communication functions

| 1-14



Chapter 1 Built-in FEnet communication

1-15

1.5.1 XGT dedicated protocol

1) Protocol outline

Dedicated protocols for XGT are the communication protocols for LS ELECTRIC PLC only for
communication between LS ELECTRIC modules. You can Read/Write data with commands and
communication is available in PC, HMI by using dedicated protocols for XGT. Two communication methods
of TCP and UDP can be applied to the dedicated protocols for XGT.

Protocol Communication Method Port No.
TCP/IP 2004
For XGT only UDP/IP 2005

[Table 1.5.2] Classification of dedicated protocols for XGT

2) Frame structure

(1) XGT dedicated packet's structure through Ethernet
When communicating with dedicated protocols for XGT, MAC, IP header (IP Header), TCP Header and
LS frames containing data are included for Ethernet communication. [Fig. 1.5.1] shows the frame
structure for Ethernet communication.

EthemetRequest  / Response Frame

A
v

MAC IP Header TCP Header LS Frame Format

A
v

TCP /IP Data Frame

[Fig. 1.5.1] XGT dedicated packet structure through Ethernet

3) Structure of XGT dedicated frame
The LS frames for data communication include LS ELECTRIC's own data (Company ID), command
(Command), data type (Data Type), data (Data). [Fig. 1.5.2] shows the frame form.

LS Frame Format ‘

Company Header ‘ ‘ Command ‘ ‘ Data Type ‘ ‘ Data

[Fig. 1.5.2] Structure of dedicated frames for XGT
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4) Data type of XGT dedicated protocols

(1) Device type

The data types of [Table 1.5.3] are available in the dedicated protocols for XGT. When you designate

the devices, ‘%’ (25H) should be attached to the front of string.
(‘%'is the character indicating the startup of devices)

Data type Tyszlﬁgde Flag Example of application
%PX000, %MX000, %LX000, %KX000, %CX000,
Bit h0000 X (58h) | %TX000, %FX000, %IX0.0.0, %QX0.0.0, %UX00.00.0,
etc.
PB000, %MB000, %LB000, %KB000, %CB000, %TB000,
Byte h0100 B(421) | 94FB000, %1B0.0.0, %QB0.0.0 , efc.
%PWO000, %MWO000, %LW000, %KWO000, %CWO000, %T
Word h0200 W (57h) | W000, %FW000, %DWO000, %IW0.0.0, %6QW0.0.0, oMW
0, %RWO0, %WWO0, %UW00.00 , etc.
%PD000, %MD000, %LD000, %KD000, %CD000, %TDO
D word h0300 D (44h) | 00, %FD000, %DD000, %ID0.0.0, %QDO0.0.0, %MDO0, %R
DO, %WDO , etc.
%PL000, %ML000, %LL000, %KL000, %CL000, %TLOOO,
L word h0400 L (4Ch) | %FLO00, %DL000, %IL0.0.0, %QL0.0.0, %MLO, %RLO, %
WLO, etc.
[Table 1.5.3] Data types of dedicated protocols for XGT
(1) In the timer/counter, designating bit means the contact values; designating byte, word values
means the current values.
(2) The data register (D) can be designated as Byte, Word only.
(3) In the case of byte type command, the address value is doubled compared to the value at the time
of designating word. Namely, in the case of D1234, %DW1234 should be applied for word
designation but %DB2468 should be applied for byte designation.
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5) Commands of XGT dedicated protocols
4 commands are used for XGT dedicated protocols and each command processes Read/\Write,
Request/Response.
For available data types for each command, individual one can apply bit, byte, word, double word, long
word; continuous one can adopt byte only.

GO | ol Data format Processing details
and code
h0000
h0100
Request: Individual | h0200 type
h0000 h0300
h0400
Continuous | h1400 | Request on reading byte type of variables by block
h0000
h0100
Response: Individual | h0200 | Response to the request on reading data
h5500 h0300
h0400
Continuous | h1400 | Response to the request on reading by block
h0000
h0100
Request: Individual | h0200 type
h5800 h0300
h0400
Continuous | h1400 | Request on writing byte type of variables by block
h0000
h0100
Response: Individual | h0200 | Response to the request on writing data
h5900 h0300
h0400
Continuous | h1400 | Response to the request on writing by block
[Table 1.5.4] Command types of XGT dedicated protocols

Request on reading data depending on each data

Read

Request on writing data depending on each data

Write
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6) Headers and data structures of XGT dedicated protocols

tems Client (request frame) Server (response frame)
Classification Details Size | Classification Details Size
LS'S OWN CompanyiD1 | 10 | Lssown | companyiDLl .,
Company ID 2
. ) PLC
PLC information hOO~hFF 2 . . h0O ~ hFF 2
information
CPU information hAO 1 . CPU. hAO 1
information
Company | Frame direction h33 1 '.:rame h11 1
direction
header
Frame sequence Frame
hOO0O~hFFFF 2 sequence hO000~hFFFF 2
number
number
Length h0000~h0100 2 Length h0000~h0100 2
Positioninformati hOO~NEE 1 _ Posﬁpn HOO~NEE 1
on information
Check Sum hOO~hFF 1 Check Sum hOO~hFF 1
h5400 Read 2 h5500 | Read 2
Command | - Command  Fpoen T Wie | 2 | COMMANd Ficooo | wiite | 2
h0000 bit h0000 bit
h0100 byte h0100 byte
h0200 word h0200 word
Double Double
Data Type Data type h0300 word 2 Data type h0300 word 2
hoaoo | 'Y hodoo | -°ONd
word word
1400 Continu 1400 Continu
ous ous
Reserved area - 2 Reserved area - 2
Number of h0100~h1000 | 2 | Emorstatus | hOOOO~hFFFF | 2
blocks
Daia Va”ab('lfl)'e”gth h0400~h1000 | 2 Data 2
Data address - N
Number of data hO (M)00 M

[Table 1.5.5] Headers and data structures of XGT dedicated protocols
(1) Company ID (LS ELECTRIC'S own number)
The LS's own number has two types; XGK and XGB PLC use Company ID 1 when they are operated
as the client; the Company ID requested by the client is used when they are operated as server. For
client, Company ID 1 or Company ID 2 should be used.

Type Mode Frame Remarks
AsCll [ L [ s 1 [s]-[x]Gc[T][m][mnm

Company ID 1 1= e ™1 hac [ hs3 | hag | 153 | h2D | hs8 | ha7 | hs4 | hoo | hoo | <CT
Ascl | L [ G [ 1 [s]|]-]cg|]L][O]F]|A

Company ID 2 e haC | ha7 | ha9 | h53 | h2D | ha7 | haC | haF | has | hat | VoMK

[Table 1.5.6] LS's Own Number
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7) Example of transmission‘reception frames
(1) Request frame for reading variables individually

Items Type Frame Size
ASCII L S | S - X G T n n
HEX 0x4C 0x53 0x49 0x53 0x2D 0x58 0x47 0x54 0x00 0x00
Company ID 10
ASCII L G | S - G L O F A
HEX ox4C 0ox47 0x49 0x53 0x2D ox47 ox4C Ox4F 0x46 0x41
PLC Info HEX 0x00 0x00 2
CPU Info O0xA0 1
Source of
0x33 1
Frame
Invoked ID 0x00 0x01 2
Length 0x10 0x00 2
Position 0x00 1
Check Sum 0x09 1
Command 0x54 0x00 2
Data Type 0x14 0x00 2
Reserved 0x00 0x00 2
Block No. 0x01 0x00 2
Variable Length 0x04 0x00 2
ASCII % M B 0
Data Address 4
HEX 0x25 0x4D 0x42 0x30
Data Count HEX 0x02 0x00 2

[Table 1.5.7] Request frame for reading variables individually

(2) Response frame for reading variables individually

Items Type Frame Size
ASCII L S I S - X G T n n
Company D HEX ox4acC 0x53 0x49 0x53 0x2D 0x58 ox47 0x54 0x00 0x00 10
ASCII L G I S - G L o F A
HEX ox4c 0x47 0x49 0x53 0x2D ox47 ox4c Ox4F 0x46 0x41
PLC Info HEX 0x02 0x08 2
CPU Info 0xAO
Source of
Frame Oox11 1
Invoked ID 0x00 0x01 2
Length OX0E 0x00 2
Position 0x01 1
Check Sum 0x25 1
Command 0x55 0x00 2
Data Type 0x14 0x00 2
Reserved 0x00 0x00 2
Error State 0x00 0x00 2
Block No. 0x10 0x00 2
Data Count 0x02 0x00 2
Data 0x00 0x00 2

[Table 1.5.8] Response frame for reading variables individually
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(3) Request frame for reading variables sequentially

Items Type Frame Size
ASCIl L S I S - X G T n n
HEX ox4C 0x53 0x49 0x53 0x2D 0x58 0x47 0x54 0x00 0x00
Company ID 10
ASCII L G | S - G L O F A
HEX 0x4C 0x47 0x49 0x53 0x2D 0x47 0x4C Ox4F 0x46 0x41
PLC Info HEX 0x00 0x00 2
CPU Info OxA0 1
Source of
Frame 033 !
Invoked ID 0x00 0x01 2
Length 0x10 0x00 2
Position 0x00 1
Check Sum 0x09 1
Command 0x54 0x00 2
Data Type 0x14 0x00 2
Reserved 0x00 0x00 2
Block No. 0x01 0x00 2
Variable Length 0x04 0x00 2
Data Address ASC % M 5 0 4
HEX 0x25 0x4D 0x42 0x30
Data Count HEX 0x02 0x00 2
[ 1.5.9] Frame for reading variables sequentially
(4) Response frame for reading variables sequentially
Items Type Frame Size
ASCIl L S I S - X G T n n
HEX ox4C 0x53 0x49 0x53 0x2D 0x58 0x47 0x54 0x00 0x00
Company ID 10
ASCII L G | S - G L O F A
HEX 0x4C 0x47 0x49 0x53 0x2D 0x47 0x4C Ox4F 0x46 0x41
PLC Info HEX 0x02 0x08 2
CPU Info 0xAO
Source of
Frame Ox11 1
Invoked ID 0x00 0x01 2
Length OX0E 0x00 2
Position 0x01 1
Check Sum 0x25 1
Command 0x55 0x00 2
Data Type 0x14 0x00 2
Reserved 0x00 0x00 2
Error State 0x00 0x00 2
Block No. 0x10 0x00 2
Data Count 0x02 0x00 2
Data 0x00 0x00 2

[Table 1.5.10] Response frame for reading variables sequentially
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1.5.2 Modbus TCP/IP protocol

1-21

The Modbus TCP/IP protocol is the function to Read/Write data by using the function codes. The Modbus
TCP/IP frame is composed of MAC for Ethernet communication, IP header, TCP header, Modbus ADU.

1) ADU: Application Data Unit
2) MBAP: Modbus Application Protocol
3) PDU: Protocol Data Unit

1) Frame structure of Modbus TCP/IP
(1) Modbus TCP/IP’s frame structure through Ethernet

Ethernet Request / Response Frame

v

A

MAC ‘ ‘ IP Header ‘ ‘ TCP Header ‘ ‘ MODBUS TCP/IP ADU

A

MODBUS TCP/IP ADU

[Table 1.5.1] Modbus TCP/IP’s frame structure through Ethernet

MABP Header ‘

Length ‘ ‘ Unit Identifier

Transaction ldentifier ‘ ‘ Protocol Identifier

[Table 1.5.2] Modbus MABP structure

MODBUS TCP/IP ADU

v

A

MABP Header ‘ ‘ Function Code ‘ ‘ Data

v

<
<

PDU

[Table 1.5.3] Modbus ADU structure
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(2) MBAP Header structure

Type Size Description Client Server
Separation of
Transaction MODBUS e : When the server
- 2byte Initialized by the client | responds, it is copied
Identifier request/response
: and responded.
processing
When the server
2byte | 0 =MODBUS protocol | Initialized by the client | responds, it is copied
Protocol
\dentifier from the request frame.
Jbyte Frame size except Created by the client Created by the server
MBAP (On request) (In case of response)
Separation of units When the server
Unit Identifier lbyte | connected to the serial | Initialized by the client | responds, it is copied
line from the request frame

(3) Available function codes

Function codes Function Modbus transcription
Function Code 01 (h01) | Reading output bit Read Coils
Function Code 02 (h02) | Reading input bit Read Discrete Inputs
Function Code 03 (h03) | Reading output word Read Holding Registers
Function Code 04 (h04) | Reading input word Write Input Register
Function Code 05 (h05) | Writing output bit Write single Coil
Function Code 06 (h06) | Writing output word Write single Register
Function Code 15 (hOF) Writing c_>utput bit Write Multiple Coils
sequentially
Function Code 16 (h10) Writing c_>utput word Write Multiple Registers
sequentially
2) Frame structures by function codes
(2) Function code hO1 : Reading output bit (Read Coils)
* Request
Items Size Range
Function code 1 byte hO1
Initial address 2 bytes h0000 ~ hFFFF
Number of coils 2 bytes h0001 ~h07D0 (2000 bit)
* Response
ltems Size Range
Function code 1 byte ho1
Number of bytes 2 bytes N
Coil status n byte n=NorN+1
* Error
Items Size Range
Function code 1 byte h81 (function code+ h80)
Exceptional code 1 byte h01,h02,h03,h04
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*Example of Application

Request frame Response frame
ltems HEX Items HEX
Function code hO1 Function code hO1
Initial address
(Uupper byte) hOoO Number of bytes h0o3
Initial address :
(lower byte) h13 Coil status (27-20) hCD
Number of coils :
(upper byte) h0O Coil status (36-28) h6B
Number of coils :
(lower byte) h13 Coill status (38-36) hO5
(2) Function code h02 : Reading input bit (Read Discrete Inputs)
* Request
Items Size Range
Function code 1 byte h02
Initial address 2 bytes h0000 ~ hFFFF
Number of inputs 2 bytes h0001 ~h07D0 (2000 bit)
* Response
Items Size Range
Function code 1 byte ho1
Number of bytes 2 bytes N
Input status N x 1 byte -
* Error
Items Size Range
Function code 1 byte h82 (Function code + h80)
Exceptional code 1 byte h01,h02,h03,h04
» Example of application
Request frame Response frame
ltems HEX Items HEX
Function code h02 Function code h02
Initial address (upper byte) h0O Initial address (upper byte) h0O
Initial address (lower byte) hC4 Initial address (lower byte) hC4
Input status (upper byte) h0O Input status (upper byte) h0OO
Number of coils :
(lower byte) h16 Number of coils (lower byte) h16
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(3) Function code h03 : Reading output word (Read Holding Registers)

* Request
Items Size Range
Function code 1 byte h03
Initial address 2 bytes h0000 ~ hFFFF
Number of inputs 2 bytes h0001 ~h007D (125word)
* Response
Items Size Range
Function code 1 byte hO1
Number of bytes 2 bytes 2xN
Input status N x 2 bytes -
* Error
Items Size Range
Function code 1 byte h83 (Function code + h80)
Exceptional code 1 byte h01,h02,h03,h04
» Example of application
Request frame Response frame
ltems HEX Items HEX
Function code h03 Function code h03
Initial address (upper byte) h0O0 Number of bytes h06
Initial address (lower byte) h6B Word status (108) h02
MBules el h0O Word status (108) h2B
(Upper byte)
N“&*iférog;’t‘gds ho3 Word status (109) hoo
Word status (109) h0OO
Word status (110) hOO
Word status (110) h64

(4) Function code h04 : Writing input word  (Read Input Registers)

* Request
Items Size Range
Function code 1 byte ho4
Initial address 2 bytes h0000 ~ hFFFF
Number of inputs 2 bytes h0001 ~h007D (125word)
* Response
Items Size Range
Function code 1 byte ho4
Number of bytes 2 bytes 2xN
Input status N x 2 bytes -
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* Error
Items Size Range
Function code 1 byte h84 (Function code + h80)
Exceptional code 1 byte h01,h02,h03,h04
» Example of application
Request frame Response frame
ltems HEX Items HEX
Function code hO4 Function code hO4
Initial address
(upper byte) h0O Number of bytes h02
Initial address
(lower byte) h08 Word status (108) h0oO
Number of words hoo Word status (108) hOA
(Upper byte)
Number of words
(lower byte) hol
(5) Function code h05 : Writing output bit  (Write Single Coil)
* Request
Items Size Range
Function code 1 byte h05
Initial address 2 bytes h0000 ~ hFFFF
Input value 2 bytes h0000 or hFFOD
* Response
Items Size Range
Function code 1 byte h05
Number of bytes 2 bytes h0000 ~ hFFFF
Input status 2 bytes h000O0 or hFFOO0
* Error
Items Size Range
Function code 1 byte h85 (function code+ h80)
Exceptional code 1 byte h01,h02,h03,h04
» Example of application
Request frame Response frame
ltems HEX Items HEX
Function code h02 Function code hO1
Initial address
(Uupper byte) hOoO Number of bytes h03
Initial address :
(lower byte) hC4 Caoil status (27-20) hCD
Input status (upper byte) h0O Coill status (36-28) h6B
NUeSs 8;‘;‘;"3 ez h16 Coil status (38-36) ho5
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(6) Function code h OF : Writing output word sequentially ~ (Write Multiple Registers)

* Request
Items Size Range
Function code 1 byte hOF
Initial address 2 bytes h0000 ~ hFFFF
Number of
outputs 2 bytes h0001 ~ h07BD
Number of bytes 1 byte N
Output value N x 1 byte
* Response
ltems Size Range
Function code 1 byte hOF
Number of bytes 2 bytes h0000 ~ hFFFF
Input status 2 bytes h0001 ~ h07B0
* Error
ltems Size Range
Function code 1 byte h8F (function code+ h80)
Exceptional code 1 byte h01,h02,h03,h04
» Example of application
Request frame Response frame
Items HEX Items HEX
Function code hOF Function code hOF
Initial address(upper byte) h0O Initial address (upper byte) h0O
Initial address(lower byte) h13 Initial address (lower byte) h13
Number of outputs Number of outputs (upper
(upper byte) no byte) ho
ARULES ATt hOA Number of outputs (lower byte) hOA
(lower byte)
Number of bytes h02
Output value (upper byte) hCD
Output value (lower byte) hO1
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(7) function codeh06 : output word  (Write Single Register)

* Request
Items Size Range
Function code 1 byte h06
Initial address 2 bytes h0000 ~ hFFFF
Output value 2 bytes h0000 or hFFFF
* Response
Items Size Range
Function code 1 byte h06
Initial address 2 bytes h0000 ~ hFFFF
Output value 2 bytes h0000 or hFFFF
* Error
Items Size Range
Function code 1 byte h86 (function code+ h80)
Exceptional code 1 byte h01,h02,h03,h04
» Example of application
Request frame Response frame
ltems HEX HEX
Function code h06 Function code h06
Initial address
(Upper byte) h0O Number of bytes h0oO
Initial address :
(lower byte) ho1 Coil status (27-20) ho1
Input status (upper byte) h0O Coil status (36-28) h0OO
Number of coils :
(lower byte) h03 Caoil status (38-36) h03
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(8) Function code h10 : Writing output sequentially  (Write Multiple Registers)

* Request
Items Size Range
Function code 1 byte h10
Initial address 2 bytes h0000 ~ hFFFF
Number of outputs 2 bytes h0001 or h07D8
Number of bytes 1 byte 2xN
Output value N x 2 bytes value
* Response
Items Size Range
Function code 1 byte h10
Number of bytes 2 bytes h0000 ~ hFFFF
Number of outputs 2 bytes h0001 ~h007B
* Error
Items Size Range
Function code 1 byte h90 (function code+ h80)
Exceptional code 1 byte h01,h02,h03,h04
» Example of application
Request frame Response frame
ltems HEX Items HEX
Function code h10 Function code hO1
Initial address Initial address
(upper byte) o (upper byte) o
Initial address Initial address
(lower byte) hol (lower byte) hol
Number of outputs Number of outputs
(upper byte) ho (upper byte) ho
Number of outputs Number of outputs
(lower byte) ho2 (lower byte) ho2
Number of bytes hOo4
Output value(upper byte) h0O
Output value(lower byte) hOA
Output value(upper byte) ho1
Output value(lower byte) h02
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1.6 Dedicated services

1-29

1.6.1 Outline

1) Server model

The dedicated services mean the server functions in the below client/server model of [Fig. 1.6.1].
It Reads/Writes data based on the protocols assessed and set by the client.

(1) Client/server model

The server performs the functions; 2 detection of reception @ transmission of response.

Y 1.Request 2. Indication

Client _ _ Server
_4. Confirmation 3. Response
% N\
[Fig.1.6.1] Server/client model
(2) System configuration
A e M H M b
(Server) (Server) (Server)

HEY3
| ‘ L. ‘ Bl (Network)

(3) Classification of dedicated services

Dedicated services Port No. Protocol MR FUTIEES @
accesses
XGT server TCP XGT server 2004 TCP 1/16
UDP XGT server 2005 UDP 1/16
Modbus TCP/IP server 502 TCP 1/16
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1.6.2 Setting the basic parameters

1) Confirming registration of built-in communication

(1) Setting the basic parameters for XG5000 communication
If you create a project after executing XG5000, only the basic network will be displayed in the network
configuration. After accessing to the PLC, if you execute 1/O synchronization in [Online] - [Diagnosis]
->[I/0O information], the built-in communication modules will be updated. Then, if you choose the built-in
FEnet, the window for setting communication modules will be executed. The built-in FEnet is
automatically set so you cannot change the type, base, slot.

,
£ test - X33000 [ Lo 0 )

EPchect Edit Find/Replace View Online Monitor Debug Tools Window Help
DEEHS S (A& B0 (@ 0octERX[EKAY AAKTF I
W%|®@®|@%|@%@<|E e v e A = R S o []‘e[]p.@] BE@ME L e

¢ F3 F4 F5 F6 F1_F8 F9

é&'{}--{/}-iPFiNF— I —D+'(}-'(.’}-{S}{R}{P}{N}{F}EI“II‘lI/I‘lIPI‘lINI‘E.M@IIE|.gx“g@@m- @a‘@ @ ‘u.|

F3 F4 sF1 sF2 F5 F6 sF8 sF8 F9 Fi1 sF3 sF4 sF5 sF6 FI0 sF7 ¢ of o
Project * I x
4 test *

4 & Metwork Configuration
> fi] Unspecified Network
-5 System Variable
4 ) NewPLC(XGB-XECU)-Run
-5 Global/Direct Variables
4 [ Parameter
- Basic Parameter
-8 VO Parameter
- [ Internal Parameter
4 {3 Scan Program
> ] NewProgram
{8 User Function/Function Block
[ User Data Type

Monitor 1 w B X CheckProgram
Frejer. |G eyEallints =GE -D.-Ionitc-r! Monitor3 Manitor 4
MewPLC Run L, USB, OK Ovenwrite
¢ =
[Fig. 1.6.2] Creation of new project in XG5000
#, test - XG5000 L (= | E el

! Project Edit Find/Replace View Online Monitor Debug Tools Window Help
DEREEE 0 8E B D>l BREX SXSATIAMNEA .G
B[00 |aN | ¢ed FEAI LA EEILEAFE 00D 0[NQRIETEE . < e

c F3 F4 F5 F& F7 F8 F4
PR A FASEAPE ANE — 1 =% s LR A8 ASE AR APF

*Esc/F3 F4 sF1 sF2 F5 FB sF6 sF8 F8 F11 sF3 sF4 sF5 sf6 }?”WHP;@ BE‘@‘@@@I@-'@ 2 |® A “—I.‘
Project - 0 x
4 EF test *
4 -FF MNetwork Configuration
o) Unspecified Metwark
H % MewPLC [BOSO Internal Cnet]
ﬁEﬁ MNewPLC [BOS1 Internal FEnet]
2 NewPLC [BOS3 XBL-EMTA]
: - % NewPLC [BOS4 XBL-EMTA]
Ry Systenm Varlable
4 -6 NewPLC(XGB-XECU)-Run
.- Global/Direct Variables
o[ Parameter
; Basic Parameter

¢ [ /O Parameter

¢ b Intemnal Parameter

4 (8] Scan Program

i b f NewProgram

User Function/Function Block
%) User Data Type

Monitor 1 w [ x Check Program

T2y View High-speed Link  View P2P

bl Monitor 2 Monitor3  Monitor 4

NewPLC overwrite | [5]

[Fig. 1.6.3] Changes of the network configuration after 1/O synchronlzatlon
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(2) Basic setting

If you double-click the FEnet, the window for the basic setting will be created as below [Fig. 1.6.4].

Standard Settings

S

TCP{IP settings
Hs link Station 0
Media:
IP address: o .
Subnet mask: 1}
Gateway: a
DMS server: 0
DHCP
Receptionwaitng 15
time:
No. of Dedicated 3
Connections:

Driver{server) settings

AUTO(electric) - |

o .

a
L0
0

Host table settings FTP [ Web Server Setting

Enable host table Enable FTP Server Function

IP address Activates the functions of web

1]

User ID:

Password:

o o o o
[

Show Password

Time synchronization settings
sec(2 - 255)
(1-4

Use SNTP time synchronization

1P Address of the SNTP

Port Number 123

Driver:

|XGT server

Synchronization cycle 30min

UTC Time Setting | {UTC+03:00) Seoul

Cancel

[Fig.1.6.4] Window for the basic settings of communication

The descriptions on each item are as below.

a) TCP/IP_setting

ltem

Description

High speed link
exchange number

For high speed link communication between XGT PLC’s FEnet I/F modules,
the FEnet I/F module to set exchange number should not overlapped with
the exchange numbers of other FEnet I/F modules that are accessible in the
network.

Select the media to be used.
> AUTO (electricity): It sets the media of the currently equipped module
automatically.

Media > 10M/HALF: Half Duplex electricity of 10Mbps
[> 10M/FULL: Full Duplex electricity of 10Mbps
> 100M/HALF: Half Duplex electricity of 100Mbps
> 100M/FULL: Full Duplex electricity of 10Mbps
IP address You can set the IP address of the FEnet I/F module.
Subnet Mask Val_ue to determine whether the opposing station exists in the same network
as its own.
Gateway Gateway modqle ad(jresg (router address) tq transmit and receive data
through the station using different network from its own or  public network.
DNS server You can designate domain name server.
DHCP For using the flexible IP instead of the static IP.

Reception standby time

During dedicated communication, if there is hot any RUN request for the set
time from the upper system on condition that it is assessed to the upper PC
or MMI, the connection with the dedicated service will end regardless of
normal termination on the assumption that there are some problems with

(second) the upper system. The standby time is used for dedicated services to reset
the channels when there are some etrors in the opposing station or cables
are disconnected.

Number of dedicated It means the maximum number of TCP dedicated services that are
accesses assessable at the same time. Setting of 1~4 is available.
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\ (In the case of P2P channel, the number of 4-dedicated accesses) \

b) Driver (server) setting

ltem Description

XGT server For operation with the dedicated communication server

Modbus TCP/IP server | For operation with the Modbus server driver

c) Host table setting

Item Description

In case of Enable host table, it allows assess for the client who has the IP

Enable host table address registered to the host table.

d) Setting the time synchronization function

ltem Description
SNTP time syn_chronlzatlon Setting SNTP time synchronization operations
function
IP Address of the SNTP | SNTP server’s IP address
Port Number SNTP server’s port No.
Synchronization cycle Time synchronization cycle between the SNTP server and the PLC
UTC Time setting Setting SNTP time according to UTC(Universal Time Coordinated)
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1.6.3 XGT server

The TCP XGT server works in sequence as shown in the operating sequence of the below [Fig. 1.6.5].

Client Server

Transmission port: n>2004
Destination port: 2004

\

@SYN

Connection

\/

@SYN ACK

< Connection

®ACK

/

XGT dedicated Protocol

(Client)

@®PUSH ACK

XGT dedicated Protocol
(Server)

Y

®PUSH ACK

®ACK

@FIN ACK
Request
disconnection i '
Disconnection Disconnection
®FIN ACK
@RST

Time Time
[Fig.1.6.5] Operating sequence of the TCP XGT server

1) Connection
The client sends the (Dconnection request to the server and then, the server transmits the @response to
connection request. The connection port number is Port No. 2004 of the XGT dedicated protocols.
Then, the client sends the 3 response to confirmation of connection. After the stages of D~ 3 are
completed,connection between client/server is made.

2) TCP XGT server
After connection, the client transmits the @request frame based on the XGT dedicated protocols.
Then, the server transmits the (®response to the request frame and the client transmits the
@®confirmation of response.

3) Disconnection
The client transmits (@) disconnection request and the server transmits (®confirmation of disconnection
and @terminates the connection.
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1.6.4 Modbus TCP/IP server

The Modbus TCP/IP server works in sequence as shown in the operating sequence of the below [Fig.
1.6.6].

Client Server

Transmission port: n>1024
Destination port: 502

/

@SYN

Connection

\/

®SYN ACK

Connection

A

®ACK

/

Modbus TCP/IP Protocol
(Client)

@®PUSH ACK

Modbus TCP/IP Protocol
(Server)

®PUSH ACK

®ACK

\

@FIN ACK

/

Request

disconnection
Disconnection

®FIN ACK

Disconnection

@RST

RN

Time Time

[Fig.1.6.6] Operating sequence of the Modbus TCP/IP server

1-34



Chapter 1 Built-in FEnet communication

1.7 P2P service

1.7.1 Outline

The P2P service means the client function in the below client/server model of [Fig. 1.7.1].

It is the function to request Read/Write Data to the server. If the startup conditions of each block are On, it creates the
request frames and receives responses for processing with the protocols that are designated as the relevant channel.
XGB's built-in FEnet can realize the function through up to 7 channels and you can use other protocols for each channel

Client

1. Request

2. Indication

_4. Confirmation

>
'

Server
3. Response

[Fig. 1.7.1] Server/client model

The Client performs the functions of @ transmission of request @ confirmation.

ME

(Server)

M

(Server)

-
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M

(Server)

‘ HEYZ

il (Network)

[Fig. 1.7.2] Server/client configuration
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1.7.2 Setting P2P parameters
[Fig. 1.7.3] shows the example of setting P2P parameters of XG5000.
l = | B ]

iy, test - XG5000
i Project Edit Find/Replace View Online Monitor Debug Tools
iDFAES O aa B Qi) BEBX SR LT AMRE A G

”ﬁl“%|®®®|@:®|(ﬁ%®<|@E.@.B:@sﬁ@,MMI-E.EET‘WF][TMHUBI@:

Window Help

NI - T
‘Esc/F3 F4 F5 F6 FT_F8 F8

PR AFAFAPEANE — | —# ¥ A F Ak 4SF 4R} 4PF ANF AFF T3 4 P U ‘lPI‘ ‘lNI‘
*Esc/F3 F4 sF1 sF2 F5 F6 sFB sF9 F9 Fi1 eF3 sF4 F5 F6 F10 sF7 3 of

View P2P v 1 x

4 EF test *

4 {F] NewPLC(XGB-XECU)-Run
)--E P2P 02(Internal) [BOS1 Internal FEnet]

[ P2P Channel

P2P Block

i @ User frame definition

g d View P2P
i v}

| PLC | Frogiam | Wariable/Device |
NIETS o | Hes | %
Mo error occurred.

Most Recently Used

Execution codes: 349 Bytes are used, [0.1%, Max, 334 KB|
Upload programs: 4112 Bytes are used. (1.

Function Name

i MovE

2%, Max, 256 kil

< I 3 KX n |
d d

Monitor 1 i Che...

[Fig. 1.7.3] Window for P2P setting of XG5000

» Window for registering P2P parameters

- You can set the P2P parameters up to 6.
- Each P2P is composed of P2P channel, P2P block, user-defined frame, E-mail.

 Window for editing P2P
- You can register and edit P2P block up to 32.

- You can separately register frames by driver.
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1) Setting FEnet communication
You need to set P2P parameters to use P2P services.
(1) Click the PLC module with the right mouse button on the P2P tab and choose P2P communication.

i Praject EdR FindReplace View Oniine Monor Mondor Debug  Window  Window
NFBEE 0 A B Dot By (ALY ANMRRL N

ghiﬁ & @@ G d@rh‘ DEQ SE20@B L uETE T 70 |mQMi '_‘_“:R"" ;;;" “f‘

i 4 * s fuwwn NodEED EFORDEDHB & (A8 |BiD| 00 oo

+ AFE

View PIP L
o TEST
€D NewPLOXGE-XBCU)-Ston
Open

Addd Mem »

B copy

PIP Communication

spiliat

! Crarnmunlcatlon module sef

Type: Cnet

FEnet

Type:

Base: 00 Base: 00
Slot: 0o Slot: 01
P2Pindex: |01 T P2P index: |02 v]

(3) P2P 01 that XGB basic unit's built-in communication setting is fixed as Cnet.

(@) P2P 02 that XGB basic unit's built-in communication setting is fixed as FEnet.

(5) Double-click to confirm the communication settings.

(6) The base is fixed as 0.

(7) The slot is automatically designated as slot 2 that has the built-in FEnet.

(8) If communication settings are completed, click the ‘OK’ button.

(9) If you click the ‘OK’ button, the detailed items of P2P will be created in the project window as the
figure of the
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2) Configuration of P2P parameters

If you set the communication modules in the P2p screen, the window for setting P2P parameters will be
displayed as the below figure. P2P is composed of 4 data.

i), test - XG3000

3 o |© s

Project  Edit View Online Monitor

ZOHS O A% EO Piney bR X
0B 00 e0|¢Fhs BBOI008T

Find/Replace Debug Tools

4 b A APE AN —

: F3 F4 sFi sF2 F5 F6 F8 sF8 F9 Fii sF3 sF4 SF5 sF6 F10 SF7 c3 of o5
View P2P * B x
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A@ MNewPLC{XGE-XECU)-Run
a8, P2P 0l(Internal) [BOSO Internal Cnet]
P2P Channel
P2P Block
38 User frame definition

—% # A F A 4SF {RF APF ANF LFF T 4P WoE YRE HME
=]

Window  Help
CEE o AR BN W a0
I SyE
EmEE e E | = E

F,OR OED W L e om o
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RERRR@Q |89 |8

[ 0rn o
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(1) P2P channel
- Setting logical channels (IP, PORT, dedicated driver) of P2P services.
- Setting user-defined frame, XGT client, MODBUS TCP client
- Setting communication equipments using the protocols other than XGT/MODBUS TCP.

(2) P2P block
- Setting 32 P2P blocks that are operated independently.

(8) User-defined frames
- Registration of user-defined frames

(4) E-mail
- Registration of frames to transmit and receive E-mail frames
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1.7.3 Kinds of P2P services

1) Kinds of P2P commands
The P2P that a user applies for programming can be divided into 6 commands.
The commands should be different depending on the service types so refer to the below table for proper

application.
ltems Commands Purposes
Read Reads the designated area of the opposing station.
XGT client Write Transmits its own station’s area data to the opposing
station.
. Send Sends its own station’s area data to the opposing station.
User-defined - - .
: Receives the transferred data from the opposing station
frame Receive .
and saves it.
Read Reads the designated area of the opposing station.
Modbus TCP Whris Transmits its own station's area data to the opposing
station.
E-mail ESend Transmits the message in case of occurrence of events.

2) Kinds of P2P services

(1) XGT client
The XGT client service is used to define transmission and reception of data of XGB's built-in FEnet. For
simple communication, a user only needs to designate the basic settings such as channels and data
type (BIT,BYTEWORD, etc.)and memory areas, etc. No. 2004 port is used for TCP and No. 2005
port is used for UDP.

(2) User-defined frame
It is the service that makes a user define other companies’ protocols in XGB FEnet for communication
between XGB's built-in FEnet and other XGT'’s FEnet I/F modules or communication with other models.
The communication protocols may be different depending on the manufacturers. Through the function
of user-defined frame, a user can apply and edit the frames according to the characteristics of the
relevant communication modules. The basic structure of user-defined frame is composed of HEAD,
BODY,TAIL.

(3) Modbus TCP
XGB FEnet supports the Modbus protocol that is the industrial standards. The Port No. is fixed as 502.
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1.7.4 How to set up P2P services

1) Ethemet Driver

(1) Driver setting
The Ethernet Driver means the protocols that will work when the built-in FEnet is operated by the server.
There are the XGT server and Modbus TCP/IP server for the built-in protocols. You can set the Ethernet
Driver based on the protocols to be used when the opposing station reads the basic unit's data through
the built-in FEnet or writes the data to the basic unit. In the majority of cases, the communication
opposing station is usually MMI (or HMI). In this case, a user can communicate with the opposing
devices by setting parameters without separate communication programming. The below figure shows
the typical example of using the Ethernet Driver; communication with MMI PC. When the MMI PC
requests the data, FEnet will respond.

T

Data read/write request
(XGT/MODBUS)

Data write/read request
(XGT/MODBUS)

* Types of Ethernet (server) Drivers
The available driver types are as below.

Types Descriptions
XGT server LS ELECTRIC's XGT FEnet dedicated protocol
Modbus TCP/IP server Modicon’s open protocol

(1) The number of drivers varies depending on the set Ethernet channels and if you set the Ethernet
channels, the number of available drivers will be as small as the number of set channels.
Accordingly, be careful of this.

(2) The Ethernet (server) Driver can realize 1:N communication so several client devices can connect
the one set port to obtain data.
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2) P2P channel
The Ethernet P2P channel is used When the PLC is operated as Master by using XGT FEnet’s built-in
protocols or when the PLC should communicate through user-defined protocols

XGB PLC
EFA} PLC

1.Request on connection(TCP/IP)
3.Requested on Read/Write Data

Ethernet

2.Approval on connection

request(TCP/IP)
4.Respose to Read/Write Data

<Example of using P2P channel information>

(1) P2P channel setting
The built-in FEnet can transmit and receive the data by using the maximum of 4 channels and the
channel is composed of the IP address and port number of the communication device.
The number of available channels in P2P is the number that subtracts the number of dedicated
accesses in the basic parameter from the total number of channels (4). (Number of P2P channels=4—
number of dedicated accesses)

For user convenience, P2P allows the communication with the devices using XGT, Modbus TCP
protocols by setting simple parameters. For communication with other devices, it provides the function
of user-defined frames. In addition, a user can register the message and mail address to transmit and
receive the E-mail frame. (It supports ASCII)

However, you do not need to set the channels for E-mail communication. If you choose the P2P
channel in the window for P2P setting, the below window will pop up.

Channel Setting @
Ehann| Operating Mode P2F Driver TCR/UDP Client/Server | Partrier F'ort| Paitrer IP address |
] | KGT server HGET client TCP Client iooZon4 o 1,001 ]
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You can define the P2P driver type by selecting the'P2P Driver’ of the desired channel.

Channel Setting @

Chann| Operating Mode | F2P Diriver | TCPAIDP Client/Server Partrner Part PartnerIPaddress|
| AGT server {%GT client > TCF Client ioo2004 0001 ;

User frame definition
SGT chen

AT clhent
Modbuz TCP client

<Selection of P2P Driver client >
The below table shows the available driver types for the built-in FEnet interface and the descriptions
Items Descriptions
It is the protocol defined by a user for communication with the
opposing device.
XGT dedicated protocol.
(No user-defined frame)
Modbus TCP client | Defines the operations with MODICON’s Modbus TCP protocols.
You can select between the TCP/UDP.

TCPIUDP If you select the Modbus TCP, it will be fixed as TCP.
You can select between the Client/Server.
Client/Server If you select the XGT dedicated protocol OR Modbus TCP, it will
be fixed as Client.
You can input the opposing device’s port number.
It is the user-defined frame so when defining the protocols, the
Partner Port random port is designated and you can set the ports at the range
of 1~65535. However, the XGT dedicated protocol is fixed as 2004
and the TCP is fixed as 502.
Partner IP Address You can input the opposing device’s IP address.

User defined frame

P2P
Driver XGT client

If you choose the XGT client or Modbus TCP client for the P2P Driver, you cannot apply the user-
defined frame

(1) Opposing station’s IP address
In case XGT is client, make sure to set the server device’s IP address. If the server is dynamically
allocated the IP through DHCP, the IP address may be changed so you need to check the IP
address before use.
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3) How to use the Modbus Driver
The below table shows the commands and addresses of the Modbus devices.

Code Names of function codes MIERIEE ZLES Remarks
data address
01 | Read output contact status (Read Coil Status) OXXXX (bit-output) Bit Read
02 | Read input contact status(Read Input Status) IXXXX (bit-input) Bit Read
03 | Read output register (Read Holding Registers) AXXXX (word-output) | Word Read
04 | Read input register (Read Input Registers) 3XXXX (word-input) | Word Read
05 | Write output contact 1 bit (Force Single Coil) OXXXX (bit-output) Bit Write
06 | Write output register 1 word (Preset Single Register) AXXXX (word-output) | Word Write
15 | Sequential Write output contact(Force Multiple Coils) OXXXX (bit-output) Bit Write
Sequential Write output register .

16 (Prgset Multiple Reglioster) 9 AXXXX (word-output) | Word Write

4) P2P block
If you choose the P2P block of the relevant parameter, the window for setting P2P parameters will be
displayed.

#Y test - XG5000 | | = |

iiject Edit Find/Replace  View Online Monitor Debug Tools Window Help
DERES |2 A6 |EO|Pine i BEX LRV ANKERE D
DH PO @ Fee | BRGIL0 80 @ L ERELZ 000 0o Qe RoiE EE S e

EZW;_-H-vr--iP}-ﬁNr-— | —»+-()-{f}{s}{R}iP}-(N}iF}?'1:2|'M/N'«PI‘MNF ..@..E”..\:I‘DDDDD‘@@‘Q = |u .‘O@ﬁﬁﬁ]&

© F3 F4 sF1sFz F5 F6 <Fd sF8 F9 FI1 sF3 sF4 75 sF6
View PZP -3 x NewPLC- P2P 02 X

o B test Conditional MNa. of -
"4 69 NeWPLC(XGB-XECU)-Run Indew|  E-mal Ch Diiver Seting Haader P2 function lag | Commandiypel Dalatpe |t
- FZP 02(nternal) [BOSL Internal FEnet] 3 =
hanne
g P2P Block J r
-39 User frame definition 2 E
42 Emal — Choose Block
-[EE Address 4
.G Message 5 T
] r W
7 r
8 r
4 r
10 r
il r
View P2P 12 r
13 r
14 r
Most Recently Used || Edit 15 r o
4| [ »
Function Name
Hvove 7 ¢ g
| FLC | Program | Varable/Device | Walue | T & & | P
1
\ \ | | | .
Mo error occurred,
Executmn codes: 349 Bytes are used. (0.1%, Max, 3584 KB)
pload programs: 4112 Bytes are used. (1.6%, Max. 256 KB [
< = 8 Al.llnalln(aledvanabl!;: 0 Bytes are used. [0.0%, Max. 64 KB J
Monitor 1 Check Pr...

You can set up the independent blocks up to 32. If you choose the random block in XG5000, you can
designate the operations of the relevant block by selecting functions as below.

Index E-rnail Ch Drriver Setting Header P2P function Eonﬁh&tll;nal Command type|  Data type
0 r ] HGT clent L5IS-GT
1 r

The setting items by functions and the descriptions are as below.
(1) E-mail
It is used to set up the E-mail service.
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(2) Channel
You can select the communication port to be used for the relevant block. The communication port of
each block is determined at the time of setting parameter and it cannot be changed during RUN. The
maximum number of configurable channels is the number that subtracts the number of set dedicated
accesses from total 16 communication modules ‘basic settings’ of XG5000.
(3) Driver Setting
It means the communication driver designated by P2P setting. When designating channels, the driver
for the relevant channel is automatically loaded. In case of arbitrary deletion of P2P channel setting, the
set driver will be deleted. For more details, refer to 1.7.2 P2P channel.
(4) P2P functions
You can choose the P2P functions depending on the set channel drivers. Read/Write data can be
performed from the opposing station with the set drivers.
=For the XGT client, choose READMWRITE.
=For the Modbus TCP client, choose READWRITE.
=For the user-defined frame, choose SEND/RECEIVE

a) READ
It is the function to read and save the random area of the opposing station. It can be used for both the
XGT client and the Modbus TCP client driver.

b) WRITE
It is the function to write data in the desired area of the opposing station. It can be used for both the
XGT client and the Modbus TCP client driver. It supports Sequential Write and Individual Write and it
is possible to write data for the maximum of 4 individual areas.

c¢) Send
It is the function to transmit the random frame to the external device to be accessed through
unspecified communication not XGT client/Modbus TCP client protocol. It is applied to the user-
defined frame.
You can select and use just one frame per one Frame Send. Through this function, you need to
designate the fixed /variable sized variables of the relevant frames. Before using this function, you
need to define the frame to be transmitted.

d) Receive
It is the function to receive some frames among the frames that are sent to the opposing station. You
cannot choose the same frame for each P2P Frame Receive function block. You can choose just one
reception function block for the reception frame.
(5) Conditional flag
It defines when the P2P block works and you can choose fixed cycle and memory set trigger conditions.
Startup conditions are the internal contacts of XGB basic unit.
(6) Command Type
You can determine the detailed operations of Read; you can choose between Individual Read and
Sequential Read. Individual Read covers the maximum of 4 memory areas (XGT protocol) and
Sequential Read covers the defined size at the designated position.



Chapter 1 Built-in FEnet communication

(7) Data type
It defines the data type that will be processed by the blocks. In the case of XGT, it is possible to process
data of bit, byte, 2 bytes (1word), 4 bytes (double word), 8 bytes (long word).

(8) Number of variables
It can be defined only when you choose Individual Read. It determines the number of areas to be read
individually and in the case of XGT, you can choose them up to 4.In the case of Modbus, it is fixed as 1.

(9) Data size
It defines the size of the data to be read when you choose Sequential Read and the data size is different
depending on the data type.

(10) Frame
You can select the relevant frame (group) setting that will perform communication when defining the
user frame.

(11) Setting
You can designate the memory area to be transmitted-received when setting XGT client or user
definition. For transmission, as shown in the below figure, designate the area that will save the area
(MO0O000) to be transmitted and the received data from the opposing station.

"Variable Setting LX)

Read area: Remote Address
Save area: Local Address (MewPLC)

Read area Save arsa Address
1 k400 FOODO4 WO1333
2 k400 WO1338

CK ] | Cancel
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1.7.5 XGT client

XGT client is the function to ReadAWrite Data, which transmits the request frame to the server through XGT
dedicated protocols. It transmits the frame when the startup conditions of each block set in parameters are
On. In the case of XBL-EMTA, you can use the XGT client function in two ways; TCP and UDP.

Client Server

Transmission port: n>2004
Destination port: 2004

/

®SYN

Connection

V/

®@SYN ACK

Connection

A

®ACK

XGT dedicated Protocol
(Client)

/

@PUSH ACK

XGT dedicated Protocol
(Server)

Yy

®PUSH ACK

®ACK

/
/

@FIN ACK

Request

disconnection
Disconnection Disconnection

®FIN ACK

\

@RST

A

Time Time

<
<

<Setting TCP XGT client channel>
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1.7.6 Modbus TCP client

It is the function to Read/\Write Data, which transmits the request frame to the server by using function code
based on Modbus TCP/IP protocal. It transmits the frame when the startup conditions of each block set in
parameters are On.

Client Server

i

Transmission port: n>1024
Destination port: 502

/

@SYN

Connection

\/

®SYN ACK

Connection

A

®ACK

/

Modbus TCP/IP Protocol
(Client)

@PUSH ACK

Modbus TCP/IP Protocol
(Server)

®PUSH ACK

®ACK

/
/

@FIN ACK

Request

disconnection
Disconnection

@®FIN ACK

Disconnection

\

@RST

A

Time Time

<
<

<Setting Modbus TCP client channel>
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1.7.7 User-defined frame

If you want to transmit the user’s desirable frame or receive one among the frames of the network, you need to define
the relevant transmission‘reception frame. The function is available in the P2P service only. All frames are composed
of Header, Data, Tail and each element can be omitted.

The user-defined frame is expressed as the group name and frame name. Each meaning is as below.

1) Group
It is the set of frames having the same Headers and Tails. To register frames, you need to register groups.

(1) Adding groups of user-defined frame
After choosing the user-defined frame as below, click the right mouse button. Select “Add a Group” in

the popup menu for adding items.
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Chapter 1 Built-in FEnet communication

(2) Selecting group names and frame types of the user-defined frame
Enter the group name in the group edition menu and select the frame type. You can input the group
name discretionally.

, Group Edit ﬁ‘

Group name:

Receplion
Transmission

oK ][ Cancel ]

i

< Selecting group names and frame types of the user-defined frame >

The below figure shows the results of the project window when selecting “SEND” of the group name,
transmission frame.

View P2P - I x
a4 M test *
4 - NewPLC(XGB-XECU)-Run
Q--H P2F Q2(Internal) [BOS1 Internal FEnet]
- P2F Channel

2 F8 User frame definition

. L.f3 TEST SEND [Transmission]
4.3 E-mail

Address

< Completion of adding groups of the user-defined frame>
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2) Frame
- Itis composed of the Head, Body, Tail.
- It defines the transmission - reception frames.
- You can add the fixed-variable sized variables to the Body.
- The frame is composed of multiple segments and you can register the maximum of 4 variable segments
to one Body.

(1) Adding frames to the groups
If you click the right mouse button on the added group as below, the popup menu will come on. Choose
‘Add Frames’ and choose the frame types. The below figure represents the added frames to the group
when you select HEAD, TAIL, BODY respectively.
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< Adding the transmission frame of the user-defined frame>

a) Adding the user-defined frame's HEAD

a EE test
A@ MewPLCXGE-XECU)-Run
Q-- P2P 02(Internal) [BOS1 Internal FEnet]
- P2P Channel

Frame Edit X .[E P2P Block
4 T3 User frame definition
Type: |HEAD ~ . a3 TEST SEND [Transmission]
L A HEAD
Mame: |HEAD 4 =1 E-mail
-[B Address
[ Ok ] l Cancel I E'.';P Message

<Adding the use defined frame’s HEAD>
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(2) Adding the user-defined frame’s TAIL

F B
Frame Edit g
-

Mame: |TAIL

[ oK ][ Cancel ]

(3) Adding the user-defined frame’'s BODY

P l
Frame Edit M
Tees

Mame: BODY

[ Ok ][ Cancel ]

3) Segments

(1) Kind of segments
The frame’s Headers, Bodies, Tails are composed of multiple segments. You can add segments by

clicking the right mouse button.
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P2F Channel
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i & oY B paste segment Ctri=v
4 £ E-mail
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< Example of the window where the segment is registered>

There are the numerical constant, string constant, fixed - variable sized variables for the segments
forming the frames.
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E
Edit segment M

Farm: |String Constant +
Size: Mumerical constant
128 String Constant P

[ OK ] [ Cancel

<Adding segment>

a) Numerical constant
It defines the part that is fixed as the constant among frames and the value of data term should be
designated as Hex.

Edit segment = |

Form: [String Constant "]

Size: |4 (Constant)

Data: 1324 {HEX}
ok || cancel
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b) String constant

Register the string constant among frames and designate the value of data term as ASCII.

Edit segment

—l

Farm: | String Constant +

Sizer |4 (Constant)

Data: 1234 [HEX)

Ok ] I Cancel

c) Fixed size variables

The fixed size variables can be used for the frame’s Body area only. It is used when you process the
data as much as the defied size among the received frames. If you check memory specification, it can
be saved to the PLC memory. At this time, data values can be changed, swapped.

d) Variable size variables

- They can be used for the frame’s Body area.
- Transmission frame: It is used to change the frame length. If you check memory specification, the
transmission frame will be composed of the data read from the PLC memory.

- Reception frame

It is used to process variable sized data among received frames.
It can be registered to the last segment among the Body areas. If you check memory specification,
the data for the corresponding segment will be saved among received frames (it also can be

swapped and changed)

P

Add segment %

Form: | Variable sized v -

Assign memory

Conversion: |NOMNE -
Swap: MNOME -

I oK I I Cancel

)
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(2) Data conversion processing
In case you need to convert the data into ASCII from Hex during transmission-reception of frames or
execute Byte Swap, it can be defined in the frame editing frame.

a) Conversion

(@ Hex To ASCII
- Transmission: Converts the data read from the PLC memory into ASCIlI and composes the

transmission frame
- Reception: Converts the received data into ASII and saves it.

(b) ASCIl To Hex
- Transmission: Converts the data read from the PLC memory into Hex and composes the

transmission frame.
- Reception: Converts the received data into Hex and saves it.

Add segment [ﬁj

Form: |Variable sized wi "|

Assign memary

Conversion; |[NONE -

Saiis Hex To ASCIT
ASCII To Hex

[ oK ] | Cancel |

For configuring the transmission frame, in CASE you use the PLC memory MW100's 2word and
convert it into Hex to ASCII or in case h34353637 is saved in MW100, the corresponding segment
of the transmission frame will be made of “4567”.

In addition, when you convert the part of the received frames into Hex and save it, if the value of the
corresponding area is “4567”, h34353637 will be saved to the PLC memory.

b) Swap
(a) 2byte
- Swapping the corresponding part of transmission - reception frames by 2 bytes
(b) 4byte
- Swapping the corresponding part of transmission - reception frames by 4 bytes

(c) 8byte
- Swapping the corresponding part of transmission * reception frames by 8 bytes

*h1234567811223344 can be converted by each method as below.
- 2byte Swap: h3412785622114433
- 4byte Swap: h7856341244332211
- 8byte Swap: h4433221178563412
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4) TCP/UDP user-defined frame server

Client Server

Send port: n » 1024
Destination port: user defined

-

/

@DSYN

Send port n > 1024

Connection P
Destination port: user defined

Il

@SYNACK

Connection

A

@ACK

/

User defined frame
(Client)

@PUSH ACK

User defined frame
(Server)

®PUSH ACK

®ACK

/
/

@FIN ACK

Request
disconnection
Disconnection

Disconnection -
®FIN ACK

\
\

@RST

-+
&

Time Time

=<TCP user-defined frame server>
(1) Itis the function to receive the frame registered in the transmission block to the port designated by a
user.
(2) After the access request is received from the client and connection is completed, when the frame

registered in the reception block is received from the client, the corresponding block will be processed.

(3) In case the ports or frame forms are different, reception process is not available.
(4) In the case of UDP user frame server, when the frame registered in the reception block is received to
the port, it will be processed.
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5) TCP/UDP user-defined frame client

Client Server

Send port: n > 1024
Destination port: user defined

Ve \\
DSYN
i Send port: n > 1024
Connection ™ 1 po
> Destination port: user defined
@SYN ACK
Connection
. <
" @ACK
User defined frame \ ~
(Client)
@PUSH ACK
: User defined frame
(Server)
EPUSH ACK
EACK
@FIN ACK
Request
disconnection
Disconnection ; Disconnection
EFIN ACK
@RST

-
*

Time Time

<TCP user-defined frame client>

1) Itis the function to transmit the frame that is registered in the transmission block to the port designated
by a user.
2) If the startup conditions of the block are On, the connection request will be sent to the server and the
frame registered in the transmission block will be sent to the corresponding port.
3) In the case of UDP, when the startup conditions are On to the corresponding port without